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EDITOR'S PREFACE 

TO VOL, III. 



A KNowLBOOE of thc value of Professor Rokitansky's per- 
aonal instructions increases my estimation of tho honour of 
bciug called to tmiislatc and edit a portion of liis writiugs. 
I take thia opportunity of acknowledging that honour, which 
hati been conferred upon uic by thc Council of thc ESydciiLnru 
Society, as well as uf expressing my thanks fur tliuir kind 
Bcqoiesceuce in my wish to undertake those chapters prin- 
cipally wliich relate to thc practice of Surgery. 

The Preiace to the Second Volume, by my friend Dr. 
SiEVEEiNO, leaves nothing for those Mho follow him to add, 
except, indeed, the testimony of time, that such a work as 
Uokitansky's ' Pathological .iVnatomy* becomes iucrcaiiingly 
valuable to those by whom it is used. But tfae portioa on 
'Special Pathological Anatomy' must be used, as it was written, 
less as an elegant essay ou Disease than as a register of 
well-observed — well-weighed — well-arranged facta. It is not 
adapted for the merely classical render, but is a compaiiiua 
for the museum or pathological theatre, — a Lexicon, in which 
each cose, as it occurs and needs explanation, may bo found 
already at hand and in its place. It is, therefore, an invaluable 
book of reference for those who, amid thc hurry of practice, 
require prompt and complete Lufurmation, It should be 
observed, however, that facts take prominence in it according 
to their general pathological imirort. Rare facts, when isolated, 
too often occupy undue attention ; by Rokitansky they are 
dismissed, perhaps iu a few lines, — curtly explained, yet per- 
fectly, because placed iu their true relation to other facta. 
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The obserratiou, that Bokttansey has not availed himself 
of the writings of all British patholo^stSj may not be without 
some truth. His work is^ howeTer^ abundantly original, and 
cannot fail of being yet more highly estimated in this country 
the more it is known. Were there no other proof of this^ it 
might be found in the needless labour that is still incurred 
by some English pathologists to arrive at facts and opinions 
which have been already ascertained, and already weighed, by 
RoKiTANSEY. From his work, aa from a fresh starting-point, 
such labourers may advance to new discoveries, without the 
risk of having priority claimed by a foreign observer. 

I have made an effort, with difficulty indeed, to avoid the 
introduction of new scientific terms, and have therefore ven- 
tured to adopt a different title for the chapters from that 
which has been employed in the previous Volume. I have 
done so, however, with the less reluctance, as either mode of 
translating the ori^al word "Abnormitaten" is perfectly in- 
telligible, and as none of its general import appears to be 
lost, though divided between the two words "Anomalies and 
Diseases." 

As to the other characters of the present Volume, a Trans- 
lator has best fulfilled his duty, if he seem not to intervene 
between the Author and his readers. 

In the descriptions of Microscopic appearances, I have 
mostly sought tfae judgment of my colleague, Mr. Db Morgan. 
To him, and to my kinsman. Dr. Moore, I am most happy to 
offer my grateful acknowledgment of their kind assistance in 
this, and not only in this, professional effort. 

C. H. M. 
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PART IV. 
ANOMALIES AND DISEASES OF CELLULAR TISSUE. 



^ I. Variftiet in regard to quantity. — The cellular tissue 
contained in the btunan body is Bubject to variations in quan- 
titj' whicb come within the sphere of Pathology. 

lu some bodies this tissue is overabtmdant, in others its 
quantity is smaller than usual ; ueilher condition, however, 
constitutes more than an individual peculiarity. 

But it may accumulate in excessive quantity in particular 
parts of the body, culcriug into the composition of variuua 
morbid growths and tumours, or forming an uniting medium 
between organs which in their natiu^ state are separate fi-oni 
one another. Aa an areolar caUus it may supply loiii^s of 
sabst&DCC which aru otbcrwisu irreparable, filling up cavities in 
the injured tisauua ; or it may become accumulated in excess, 
I. e. hypertrophied, at parts which have been subjected to 
continued irritation, as, for instance, in the neighbourhood of 
inflamed spots. And, lastly, it may occupy the place of parts 
which, in consequence of some fault in their original formation, 
are wanting ; such as the bulb, the rectum, or the thoracic 
organs in cases of accphalus ; the muscles, and even the bones, 
of incompletely developed limbs, &c. 

Never^cless, the preseuce of a mass of celhUar tissue in the 
spot once occupied by some previously existing or^an, cannot 
always be regarded as an exuberant growth of that tissue ; for 
that which remains behind after organs have disappeared, 
whether from primary or secoudarj- atrophy, or in the ordinary 
course of natural decay (Involution), is nothing more than the 
tissoe which once formed the connecting medium in their 
anatomical composition, and which, therefore, then occupied the 
same place. This is the case with the th}nnu8 gland, and the 
muxunse, with absorbent glands, with the ovaries, &c. 
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ExJi^HsiiTC diseases produce general diminutiou of tbe quan. 
tity.t^ c^ular tisaue ; and the same result ciuucs in piuticular 
porfioaii of it, as well an in other orpjans, from continued presBurc 
azk4 &OU1 paralysis, and after suppunition and alougliiui;. 

[*,• § 2. AnomaHes in regard to Texture. 

1. Ui/jier<p/Hui, apoplexy of reliular tismie. — Under tniitiihle 
circumstauces, particular portions of the entire system of 
cellular tissue ore !nibjectc<i to transient, or to permanent, oon- 
gcstious of au active, a passive, or a mechanical natiu%. These 
congestions, eaiwcially the two last- mentioned kinds, sometimes 
occasion spontaneous heraorrlnigcs into the cellular tissue 
(apoplcxia tcxtns celiulosi); the effusions of blood arc generally 
smaU and eircumseribcd, but sometimes they are large and 
more extended. The greater and more important extravasations 
occur ill the lower cxtrcniitiea, in the sexual organ of the female, 
and in the abdomen. One of the most interesting cases of 
tbe kind was cummtmicatcd to me by Professor Fischer of 
Prague : the bhiod was effused into the orbit, aud it had 
coagulated in large 6rm tuberous masses which forced the eye 
fonvftrJs nut of the orbit. 

2. Iiifiammathn. — Inflammation of cellular tissue (inflam- 
matio tela: cellulosie) is a disease of much impoitmice, not 
only on account of the circumstances attending its o(x;urrenee 
in that tiwue itself, but also becausii, as a consecutive and as 
an allied affection, it accompaniiis the intlammation of all ntnic- 
turca which are imbedded in it. Thus inflammation of serous 
aud fibrous membranes, of muscles, l^nuphatic glands, veitseb, 
nencs, &c., is nttcndc<l by infliunmation of the cellular tissue 
that RiumumU them. Tt« course is sumetimes acute, sumetimes 
chronic. Acute inflammation affects principally lai^ tracts of 
cellular tissue, such as that beneath the integuments of the 
trunk and limbs, the cellular tissue accumulated in the neigh- 
bourho(Kl of the ca:cum and rectum, the dccjter Inycrn of tlic 
aame structure in the neck, and that in the mediastina : and it 
is very often remarkable for its great extent, and for the 
derastatious which it causes. Its anatomical characters arc as 
follow : 

Tlje appearance of the cellulnr ti«nie varies arcording to the 
d^ree and tbe character uf the inflammation and the condition 
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of tLe bluod. It is swollen, injected, and of a bright or a 
deep red colour : it Iiaa in every case lost its extensile and 
elastic properties, imd miiy be easily torn : among its fibres, 
and between itit lajuinee, iuOaninmtory product^i arc efTiised, 
which differ in hanng more or leas pliisiic qiuUitiea ; and are, 
accordinfcly, either a nscid, and tiu-bid or flocculeut, serous fluid 
of a pale-red, or yellow, or gmjnsli colour ; n yellow i»h-reil, 
gelatinous, and more consistent exudation ; a brownjsh-rcd, 
fibrinous product, which fuscti Mitli the tissue into a hard, hut 
yet fragile moax; or a dark-rt^d (hemorrhagic), discoloured 
effusion. The inflammation Always involves the adjoining 
organs, more especially membranous expansions, serous and 
fibrous membranes, and the integuments. The disease lu this 
last instance is that known by the name of Pseiido-erysipelaa. 

The adipose tissue presents n similar kind of injection and 
reddening : when the iuQummatiuu is slight, it is percolated by 
a Wscous, turbid, olco-serous fluid, which gives the fat vesicles 
a pale, yellowish-red, tmnslucicl, jelly-like aspect. Tu inflam- 
mations of a severer character, the adipose tissue becomes 
browuish-rcd j the contents of the fat vesicles liquefy and escape 
through their widls, and a plastic exudation takes their place, 
and gives to the whole tissue a uuiform granular appearance, 
and a certain degree of firmness. 

Acute inflammation of cellular tissue^ when moderate in 
degree, usually terminates iu resolution, that is to say, by the 
complete reabsorption of the inflammatory products ; merely 
some CEdemntous swelling, or a tendency to oedema remaining in 
the part M'hich has been iuitamed. 

In other casca the inflammation lends to induration and 
fit/pert rtiphi/ of the tissue. Tlie inflamnititory product becomes 
organized, and the mass of the cellular tiasiip hypertrophicd ; 
and hence, as well as ^m the unnatural adliesion the new 
sulistanct! pro<luces between the ohi stnita of the tissue, the 
entire structure becomes denser, raoi-c compact, than natural^ 
or as it is called Jii/ro-eellular. 

InflanimHtinu, when it reaches a high degree, very ofien 
procee*ls to ituppuration. As the firmness of the inflammatory 
swelling subsides, a scrouH cxlialation reappears in the tissue, 
the product of the inflammation iMteomcs res*ilvcd into pus, 
and tims the cellular tisauc in the centre of the inflamed spot, 
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and aftenrards thnraghoat it, is found infiltered with a wro- 
purulent, and at length with a purulent, fluid. Yellowiah or 
yellowish-red bodies which, though shreddy, are still scnnewhat 
compact and tough, arc often found mixed with the matter : 
they are not sloughy cellular tissue, but the residue of the 
inflammatory product, and are therefore named ^erpfropft — 
plugs of purulent matter — though, indeed, fibres of the cellular 
tissue are certainly interwoven amongst them, or even larger 
shreddy portions of it may adhere to them. 

The points of matter, coalescing as the tissue is destn^ed, 
unite into larger collections ; and these extend further, mther by 
forming sinuous canahi, or by cnlai^ing equally in all directions. 
If in the latter cahc, the matter be situated in the subcutaneous 
cellular ttHHuc, it will separate the integuments to a great extent 
from the deeper structures, and will perforate muscles and 
apfjneuroscK, or open into serous cavities, into the intestines, &c. 

Matter may also collect in cellular tissue firom mere gravi- 
tation ; for abscesses are met with, none of the contents of 
which, or at least but a part, have been produced by infiam* 
mation in the spot where they are found : the matter has 
gravitated thither from some part more or less remote. 

In whichever way the abscess may have originated, it not 
unfror|u(!ntly becomes encysted, that is to say, drcumscribed by 
a c4;lhilo-vHitcuUir granulating membrane. This membrane is 
tlir; pro<liif:t of a secondary inflanunatory process at the con- 
firifiN of the Mupiiiirating part, and itself secretes pus. It 
uXU'Ax rf^rriftiiiM for a long time in this state, and at length 
iMiinlly {ir'f<liu!f;t) iixhAUntion by the continued secretion of matter 
ffirn \\.% trhllii. OfMnsionAlly, however, the formation of matter 
rfTMr.*, thfi wallt bfM!(»nn converted into a dense cellulo-fibrous 
tiMfir, an/I ilin rnattfTr is entirely reabsorbed, or part of it is 
alrw/rlKvl and tim rniit inffpiNMite<l. As these changes take 
filn/'fi, thfi sw; frnulimlly diniinislics, until at length either its 
ttHll* \%%\\\f; ut it id reiliinod to a cyst of trifling size, compared 
w'tih \\.% prfTvionn rlirnrnnionfi; the walls of such a cyst are 
\\%\fV, i'*m\\^m'A\ or ohwiltile ciUIun, and encrusted on their 
ifftAft^ff J Hiiil ii.N rnvity in flllnd with a calcareous pulp or eon- 

l/fwtly, (hit \mA\\i\ of tho inflammation is sometimes of a 
pMiuliar iiiaiirA, mmI IntuU to dmtruction and alouffhinff of the 
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cellular-tiMiie (to actual necrosu textuB cellulosi]. The tissue 
then breaks dovm, as it were, into a crumbling, or a slircdcly, 
friable maas, and becomes infiltrated with a dirty brown or 
greenish sanies. Not unfrequently, imdcr these circumstances, 
a quantity of gas is formed, which distends the whole of the 
diacaitcd part. 

Inflammation of cellular tissue may bo a primary affection, 
or, as is very freqiiently the case, it may bo secondary. Each 
form assumes a serious character in ptirtiCTdar localities; as 
when it attacks the cellular tissue of the trunk or limbs ; or 
that between the pericrauiiuu and the galea aponcurotica of the 
head ; that near the submaiillary (Ludwig), or the thjToid 
glands; or that which accompanies the trachea, pharjiix. 
Mid oesophagus down to the mediastinum ; or the tissue upon 
the lunilinr vertebrae, or on the ilincns mnscle ; or that in the 
neighboiu-hood of the caxrum (perityphhtis), or of the rectum 
(periproctitis), or bladder (pericystitis); as well as interstitial 
cellular strata, especially the submucous tissue of the aloraach, 
intestinal canal, &c. 

The inflaiumatiou, whether primary or sccondan,', may have 
a more or less distinctly marked exudative character; as is 
illustrsted by phle-^matiB alba, as it is called, amongst the 
primary inflammations, and by the numerous instances of 
inflammation which occur in et^Uiilar tissue by metastasis, 
after acute exanthemata, typlms, Sac, amongst the secondary. 
They are often associated with o^ndativc processes on mem- 
branous c\[>ausions, especially such as odjoiu mucous and serous 
membranes. 

Moreorer, inflammation of celhilar tissue is frecjucutly derived 
from that of other parts. It uniformly uccompanies the inflam- 
mation of structures whieh arc iinlKKhleil in it ; especially 
inflammation of I'eins, and Uiiiphatic vessels, lymphatic glands, 
nen'cs, muscles, serous and fibi-ous membranes, kc. It is 
generally siibordiniite in degree to that which prevails in the 
actual seat of disease ; though there arc occasional exceptions 
to tliis rule, the inflammation in the neighbourhood of the 
acttuU seat of disease sometimes going on at isolated points to 
tlie more advanced degree, particularly to suppuration. Such 
is the case, for instance, in inflammation of veins. 

Inflammation of the adiptfse tissue may subside, occasioning 
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BBodf Kme lorn ot tbe &t ; in proceu of time, hovnrcr, thb 
Ujiu u vuppEed a^/ita. 

But in other eaam, mftn iuflammatioii n fullowcd by 
rotJwceoca aiul oUileratioD »f llic fut veHiclcs, and couio- 
quoutly by a markud NhriukioK of thu part which has been 
inflaiiifd. 

Iiifliimmatiqii of tliii kind uttun tcrrainRtei in siippumtinn ; 
imd the adipoMe tiuuc becomoi convortL'd iuto n ycUuirisb-red 
pulirj' mnx*, which tii infiltiTtjd with n fully [lunih'iil fluid. 

Iriistly, a filiriuoua iiiflaninmt^ir}' product t« «uiiictinies 9ccn 
in the fiit Tcnch» : it nuhdifieii in them, chiuigcn into a chocsy 
maw, and in the «nd even bccomoi tri'tiiccuua. The wall 
of the vevicle i« then found tliickcncd, it amtnictH upon its 
contcntif, aiul bt'un trturen uf iio prcviutu congestion in the 
(date-gro}' or blackiah-blut; colour with which it is tinged. Tliii 
change ia principtUly ubHcrvi^l on the futly tiMim; of the omenta, 
and appendices epiploaca; ; especially in tidicrcular uiibjectd, in 
whom peritoucal inflnuimatiouH have occurred and have been 
attended with tubcrcuhir exudation. 

Chronic inflammation of cellular timie is distinguiithed by 
the following characters : the tissue is but slightly injected and 
reddened; though where it ia expoM^l, as it is at the baae of 
ulcers, ita colour is a deep red, tinged with various sliadea of 
brown, coppery, rusty yellow, \iolet, &c. ; it is also den-ser 
than natural, and contains a ^'iscid senms fluid, which when 
ulrars exist, filters through to their surfhcc. 

lufiaiumation of thift kind does not jiroceed to Buppuration, 
except j)er]mps at a few small ittolatcd H^iots : it tends rather to 
induration, and that at an early period. The tissue is then 
Tcry compact, and so tough that it makes a creaking noiae 
when it is cut : it is also pervaded, and as it were identified, 
with a gelatinous matter, or an albuminous substiuiee resom- 
bhng lard. The tissue is found in these various conditions 
benc-ath and aroimd chronic ulcers, in the neighliourhood of 
fistula?, after repeated and habitual, or mismanaged attacks of 
or}-sipclas, or as u consequence of mechanical hypeneniia, or 
congC!stions arising from varicose veins in the lower limbs, in 
cases of rle|ihantiasis, &c. 

An inflammatory process of a peculiar kind occiu^ in new- 
born children, and is known by the name uf induration uf the 
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ceUnlar tissue^ (sclerosis tclse cclhUosfC.) It occurs on the trunks 
especially on the whole of the lover part of the abdomciu 
ait well as on the thighs, nud the chcc-ksi. Tlic ttubcutancotis 
fatty and cellular structures are moistened by n yellowish TiM.Tid 
scrum, the fat is condensed, and forms a yellowish or brownish- 
red liard gnuiuliir mass, and the skin covcrini; it is tense, na 
Ami and n'-sisting ns a l}oard, glistening, and pale or of a 
ycllowisli-rml colour. The numerous theories which have been 
hroachc<l as to the natiin; of this induration of cellular tinsuc 
and its etiological relation with disorders of internal organs arc 
daily proved to bo unsound. Thus it has been trucctl to 
diseases of tho liver or lungs, to permimcnt piitciicy of the ftctal 
canals and cyanosis, and to irritation of the stomach and intes- 
tinal canal. But these conditions, and even the icterus, which 
is its most fn^quent ussociatc, are all accidcntid coniplk'atiuns. 
The induration is uiHtuestionably an indcpciident disease, 
(occasioned by disorder of the functions of the skin of the 
new-boni child,} aiid, just as in burns of the iutegumciils, its 
seriousness and danger arc directly proportioned to its extent. 

S. DepoMitions, meteutases, are very frecjuent both in the 
Hubcutiuicous and in tho deeper layers of celUdtu* tissue. The 
depusits art! of piu^cut and ichorous nature, and are often 
very numerous and extensive. They sometimes rcstilt from a 
primary and spontaneous pyiemia, which has been occasioned 
by pus or Enanies having l>ecn taken into the mass of the blood; 
and sometimes from a state of the circulating fluid, in which 
other processes, exanthcmtita, ty^ihus, &c., have led to the gene- 
ration of pus by the blood in a secondary manner. 

4. Gantprene of cellular thnte. — Mortification is liable to 
take place m celUdar tissue, not only as a ciinsequencc of 
inflammation, but under other conditions also, as a piimary 
duease. Sometimes the tissue, at first congcslctl, ami dark- 
red in colour, chimpes into n blackish, very moist, shreddy, 
imd friable pulp : at other times, after having furuied a blackish, 
red, viscid pulp, it becomes a dr^', tinder-likc, crumbling eschar. 
liRstly, it sometimes degenerates into a white ntas.4, shade<l M"ith 
dirty yellow or greenish, and is moist and extremely easily 
torn. 

5. Adveutltiou» f/rouiths. — Ttie adipose and cellular tissue 
Iwucnth the skm, as well as that wlueh is collected in bu^r 
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quantity in the internal repoiu of the bodv, is oocmaionally the 
scat of cy^. The contents of these growths «» excccdm^j 
rariotu ; someliinM being serom, ■omrtiipfli nMmfating s y porii, 
or gum (coUflsd), fttty^ dtolBatpatoinstomi, or nwbnotic. FitmmM 
t rn ma t n occur in the same structures : cakmnou* amcrttiom are 
veiT seldoni met with, the onij jnntATKi^ being that in vhioh 
a fibrinooa exudation in the fat Torides faeoomes, as has been 
mentioDed, converted into chalk, and that of cord-like growths, 
or smooth, or tuberoas platea of bone, which occur in the 
fibroid caQos of wfaieh the cicatrix of cellular tiiuue is composed. 
T\i&ercmious matter is deposited in young persons usually, and 
especially in children ; the dqtositiona occur in the subcutaneom 
tiMiej and are more or leas drcum.^cribed : they soften and 
form a cheese-like or fatty pulp, and then exciting an inflam- 
Mt oiy process in the internments, which cuds iu ulceration, 
fSUBf mab dieir way outwards. They aie always anodated 
with tubercuknis of the lymphatic glands, and frequently with 
the Mme disease in other parenchymatous organs. 

Smratmmiama and cnceroiur growths are frequent in cellular 
tiame, and of the latter it ia the genuiue white medullary form, 
and the caucer mebsiodes that cluefiy occur. 

Among the enlan*, the filaria mediueusu is met with in the 
■ihf iilsm <His cellular tissue. 

§ S. Anomatia of Steretiom, and Accumulaiiotu of Fortigm 
Bodiei tji Ccilular Tune. — In the first place, the fat is subject 
to coDsderable dertations from its natural quantity and quiUity. 

Not unfrequently it is found collected iu exoeasiTe amount, 
and at the expense of the nutrition of other struetures, eape* 
daily of the muscles. The excess, whcu uniform throughout 
the body, constitutes what is expressed by the general tejm 
ofaeaty, and to it the female sex is partictdarly liable : but in 
■ome cases it accumulates at particular ^pots externally, and 
di^igmca the body; or iutcmally in such a manner as to 
lurrow the space of the cavities of the body, and to interfere 
with the ftmctioofi of the organs contained within them. Thna 
it ffiilkrts at the lower part of the abdomen, on the nates, and 
on the loou, (in which region the roUs of fot are sitoatcd, whidi 
dartingiiisli tlu) race uf Hottentot women ;) it is fbond, too, in 
Ae i i fi gii L « Mfc i MMl and in the celluUr intenpacea between the 
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lobes of the mamniEe iu women ; iu the mcdiastina, and beneath 
the pleura ; in the folds of the peritonenm ; Hronnd, and in the 
duplicaturcs of, synovial membranes, &c. The local accnrau- 
latious just meutionedj constitute a sort of transition to the , 
&tt7 tumour, lipoma. Invested with a cellular itlieath, lubulated 
by interstitial celbiUr tissue, more or less of which traverses its 
interior, and resembling luUpose tissue in its intimate texture, 
the fatty tumour chiefly occurs in those regions at which fat is 
naturally most abimdant ; it is, however, sometimes found in 
parts where iu the normal state no fat is depo«itc:d ; as, for 
instance, in the submucouB cellular stratum of the intestinal 
tract. 

Vet more frequently, in the emaciation which attends disease, 
the quantity of fat existing is found remarkably small, and at 
oertain parts of the body, if not everywhere, it may even entirely 
disappear. 

Mureovcr, the fat presents Tariuus qualitative deviations 
from its physical, and no doubt also from it« chemical, pro- 
perties*. Sometimes it is remnrkably pale, and sometimes, 
on the contrary, of a very dark colour ; it may be soft, gela- 
tinous, suety, greasy, like the marrow of bones, and oily ; or 
again, firm, and resembling soap or adipocire. Thus in advanced 
age, and iu persons whose muscular system loses cnei^ and 
bulk, and becomes prematurely aged, tlic fat is of a deep yellow 
colour and oily ; in spirit drinkers, in persons who are negligent 
as to the state of their skin, in those whose skin is thick, soft, 
and dark coloured, or in whom the liver is sucty, or tht; heart 
the seat of futty metamorphosis, &c., it is Visually pale, and 
resembles mutton auet. 

In dro]>sical patients it is often reddish, firm, and granular, 
the fat vesicles shrinking together, atid forming a reddish firm 
aciniis : but otherwise it disa|>pears, and after it has been 
absorbed, its place is occupied by a fatty, gelatinous, and, at last 
by a Bcroiia, fltud. 

The serum, which in the natural state, is uniformly diffused 
thmiigh the cellular tissue and moistens it, is subject to similar 
dti\iattons from the healthy condition. 

It is almost entirely wanting in cases of considerable general 
or partial emaciation, in the marked collapse which succeeds 
convulnve diseases, or when, as iu serous diarrhceas and Asiatic 



(•hol»>r^. -hf ■ipnm ■,{ rh* ^ii>-,ii » racuilj ii:«c. i*r- In chese 
rii^r^ -'i** .v'UniAr T^n^r :m trj Mni .rr^^iTac". lof rwembLes chat 
>f ;..'(n-< In -.rn^r : r.-*r Ar.«:i»». *ct:i- r: <Xi»x* se* CAmnl 

hv It- .IK -iPTVJTNMJ-*. 'in;uiin:a ; ■■hra Lxral i; is nacieii ooema. 
T'"' Ht("i v-.»r-i?-« much ;n ci>(oar. ci^ELaisceace. an-i cotEixwnoD, 
;i»n-..t^(tii^ '.\ •h.t; pn"*rew<eH oy winch i*j •ceunmlatii'n has been 
,•rr.^■^.'.^, 44 -jTr-i: ;iA at'curlinj ti tfae coccpjsLv^xi of cte blood - 
■vnj tV^'-i.T *h:n MHii cUrrvr m water; or r»;h^ tbjck. and like 
jf'!-,-. r'r-vp C'.wi'rtiniDZ alhiimen ; or rellow. in cuoiecaence of 
'■hf [ir.-s»-n.-.' nf *.jU- ; rwi fp^oi the »t!niiitcre of more or leas 
K! -wi w;-». i^ . :.T ^Tirh:.!, mnky, wher-liki*, and d-jomlen:, from 

\»>»..Tij; rti.- f.^rxT^n }»»he^ f>>UTid in cellular tissue are: 
n. U"< . whuh iii-*y N' «i»htT atn;'j»pheric air or some of the 
v>rir»<M ■xnniil £?**»■■* — ifimfiyrtrhintiit, emphysema. Acmo»- 
plii'rir flir .■•<•<■ u mn I nff-* in centilar liwiic iu consequenee of 
wimniN in M»o i-irninifrn'no' "f (he lht.>ra\, by which the pleura 
is o|»*'immI . ntv\ n»i>rt' frt'um'ntly il Muiveds |ieneCTaring wounds 
(►t* thr Iint£. frscfuri'-* (>f thf rib* by which the cut$tal pleura is 
torn nnil fhr hine tiijun^l. niptiirt** of the luu^ and pleura 
i>{V!tsi(>T(ixl l>v (TM<lMrii!. tiuirtiticHtioii of the lun^ aud niper- 
jmviif |>b'iir«. iihvr* wbicb |»crfonitc the Uniix and trachea, 
n?nl hccrnticn of onr i»r luorr of the ftir O'lU of the lung, .from 
vjolrnt iiMmliin^. Ar ) The emphyM-ma is occasioned cither 
iininriltntt^ly by the rnlrniUT of (he atiiwwphcric air at the 
wnimil of the chest, or by \U r*cn|H- Ironi the air passages into 
tbo mlicininir t\*itui\ or into the o-IIuUu: structure which 
iiitiTiert^ Ihr hin^ itst'lf— ciiiphy»cmu pulnioiuim iuterlobidare. 
Whrit tbr' bowrl is perforHhxI nibrr !»y uUrmtion or sloughing, 
ifs Kri'X'oos cnntnits pn^s out into Iho a'llular tissue : in some 
, (piitw of nn-rtitH'!itii«ii jrns is uponluncouslv evolved, and the 

[ •ikni over it swells vy. fOid fi>rins ft douj^hy tumour. Lastly^ 

(here nre n (ew ciises in wbieb. without any of the above- 
rfieritir.ned f-oMPs, ijns neenunihitc* in tho subcutaneous tissue, 
,.i,fl .,iill n.M.r. Creiinently in the interstitial, and especiaUy 

,nip..Mis. eillMtMi'tissiin of the bowel: such cases 

r, -mK (r.MH '■(-■lie (lis,.M;Hnl/nliHii« of the blood, and are found 

„■„ (|„M •■■ 1... Ir-tH (■ rndnvcric decomposition iu the 

U r.H, .,,,1 eifij.b.vseriury oC the winic kind arc well 
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known to occur in the living subject, in consequence of oonvul- 
sive affections. 

|3. Blood; which may be extraTasated in consequence of 
injiuies of vaziouB structures, either from external or internal 
causes : the extravasation may be diffused through the tissue, or 
carcumscribed, or even encysted. Purulent matter also may 
be effused ; and, from penetrating wounds, or spontaneous rup- 
tures, or perforating ulcers, of the urinaiy passages, &c., urine 
may be extravasated. Lastly, 

y. All kinds of foreign bodies may be thrust into cellular 
tissue through wounds of the integuments, or pass into it from 
the intestinal tube ; they sometimes wander further in various 
directions, and sometimes they fix in the cellular tissue within 
a capsule of false membrane. 




PART V. 

ANOMALIES AND DISEASES OF KEKOUS AND SYNOVIAL 
MEMUUANLS IN GLNEKAL. 



^ 1. Drjicitnctf and Excts* qf Vevdoj/HteNt in the Stfgietu v/ 
Serous Membranes. — lliere are \iiriou8 kinds of priniunlinl 
defect ill seitjus membranes. They may be entirely wRiititi^. 
Sumetiiucs tbc organs they should enclose are wanting tmi ; but 
if theae exist, the deficteucy of the membrane is supplied by 
Bome adjoining serotis expansion. They may be but (Mirtiidly 
develojwd. This is the case when serous ca\'itie8 arc fisaured, or 
when, iu consequence of a partial defect in the wall of sejiara- 
tion l>etwet!n two serous saca, their cavities have an niiimtund 
communication with one another, nius the canty of the 
pericardiuiu is sometimes continuous with that of the pleiine, 
the peritoneimi with the latter, or with the tunica vaginalis of 
the testicle, bursa: communicate with the synovial canties of 
joiutx, &c. Moreover, a dcticiciicy iu the development of a 
serous or s}*novial membrane maj depend nimn the absence of 
the organ usually contained witliin it ; in which case, particular 
duplicaturcs of the membrane do not exist. 

Wasting of a serous mcmhraiie, uhliteratinn of its cavity, 
dc^enei-atiuu of it into cellular tissue (RuckbihUuig), and its 
destruction by suppuratiou, constitute instances of acquired 
defect. 

Excess of ilerelt^mcnt may present itself as a congenital 
anomaly. It then sometimes assiuncs the form of unusual 
saccuhir prolongations an<l duplirulures of the membrane, or 
of folds which, though such as usually exist, are pretematurally 
developed, — a form of excess which may partly be traced to au 
arrest of development : wmietiniea appealing under another 
form, as a serous cyst, or an aggregation of serous cysts, or as 
a honeycombed serous tissue, it marks the site of some origi- 

111. a 
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uallr defective part, or uf au urgan which had been diseased 
and destroyed during fffital life, — the bnun, for inntance, iu 
hemicephalua, or the kidnejs. 

It more frequently happens, that new serous tissue is formed 
at some period subsequent tu birth ; it may present the cha- 
racters of true serous membrane, or may bo cellulo-serous or fibro- 
serous. ThuH, — 

a. Bursa:, which arc the simplest form of the synovial system, 
arp (leveloi>cd btnicnth the skin, where it is exposed to unusual 
and permanent pressure and friction, as is the case in clubfoot 
(U^-cIard), over the point of an angular curratim: of the spine 
(Bi-odie), or on the stiunp of au amputated limb : and they are 
also observed iu deeper parts, between musdr?* ami tendons, as 
well as between them and unusual jirotiiberancos of boue, &c. 
Morcuvcr, lUslocated bouea are souictimcs iinnly fixed by a 
new synovial ca^HfiUe ; aud the pretenmtunU joints formed in 
cases of uiiimited fractiuc, furnish aiiuther example of the same 
new growth. 

j3. Membruuuus capsules ore sometimes formed tuY>uud fon^ign 
bodies, or ai'oiuid cfhisions uf blood cither iu cellular tissue, or 
iu various pareucliyuiatous structures. 

■y. Cicatrices upon mucous sm^acea, the lining membrane of 
abscesses, aud the material by which they arc finally consolidated 
aud closed, arc composed of plates or of capsules uf seroiu 
tissue. 

S. Acquired excess of dcvclopmcut IncludcTi further the change 
of textxure, and simultnnentis alteration of secreting power to 
wliich, iu some few instances, the skin is liable when cxL-essively 
stretched ; especially the skin covering broad c\pauses uf tendon, 
(as, for inntaiice, that on the abdomen.) The fact is obst}rved 
more frequently imder similar circumstances iu mucous mem- 
branes, particularly in the excretory ducts aud reserv'oirs of 
glands,when they.bceumc distencled,and in the raucous membrane 
of the iutcstiiml tube, especially iu the ap{>eudix vcrinifonms. 

t. In like mauner, the products uf iudammatiou iu serous 
mcmbmnes sometimes become organized iuto a cellule-, or tibro- 
serous tissue, the characters of wliich, as to extent, intimate 
structure and firmness, vary cousiderably, and give rise to 
corresponding varieties iu the adhcsioiui whieh they produce 
between tJin parietal aud visceral Utyers uf the membnuie. 
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2^ The serous cysU, which arc found iu cellular^ aud iu 
various pai'endiymaUjuH, tisimeH^ beluug to the name cluas, 

^ 2. Deviationn of Sermu Sacs from their natural Size and 
Form. — The principal deviations in these particuhirs are tJio»e 
iu which scruuit such arc enlarged ; a cliange to w liicli their 
great extensibility renders them extremely liuhle. In enlarfje- 
ments of tliiH kind, the sac may be distended equally in all 
directions, and thus pre8er\e its natural fumi ; or bein^; bound 
down iu fwme situations by tibroius membrauesj nponcuroscR, mus- 
cular tx>veriuga,&e., it may yield at some other circumscribed s|Hjt, 
and give rise to a hemiid protrusiim or divertictduiu, wliieh com- 
municates with the jjeneral canity of the sac by a constrictwl ueck. 

§ 3. Sululiona ofConiiumty. — Besides being exposed to wounds 
froD) fragnienU uf bune and various instruments, serous mem- 
branes may bui-st or be torn by violent concussion and com- 
pression, aud such rupture may be tlic only injur)' produced. 
Moreover, they are sometimes opened by primjiry aud by 
secoudaty ulcerations, but that subject will be referred to again. 

^ 4. Diseases of Texture. 

1. CoHgestiott, — /tetitorrhage. — Serous membranes ai-e liable, 
under various circumstances, to an increased floM' of bluud into 
them, and to congestion : the cause may be active, passive, or 
mechanical; andthecxteut may be partial, or uuiversal: tbcM-nlls 
of hernial sac?*, and the |>eritoneum covering the organs protruded 
into tliem, sometimes furnish an instance of parti.-il cougc^tion. 

In proportion to their duration, or to the frequency of their 
recurrence, these congestions occasion more or less of a whey -like, 
or milky opacity, a loss of transparcucii-, mid at liist thickening 
of the membrane. Such changes are sometimes general over 
the whole sac, and sometimes are oonflued to a portion of its 
visecnJ, or of its reflected, layer: they must be distinguished 
from organized exudations upon the free surface of the mem- 
brane. They give rise to the development of growtlis resem- 
bling cartilage or bone beneath the serous membrane, and arc 
often accompanied by an increnscd secretion of serous iluid, 
which may be retained aud so accumulate. Tlic quality of the 
fluid \arics with the character of the congestion aud the ouu- 
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fltatutaon of tbe blood ; and nnr be pore loiim, or maT con- 
tam wioos co^ialable matten, paiticiilartT albiiiDm, or tbe 
ockLoanng matter of tlie Uood. Socfa cases co mti t ut e dn^isies 
of teroQS membiaDes. 

CoD^estian is sometimes so intense as to occaaon bemonbage 
into tbe sac ; but tbis is a verj rare occarrence in sctdds mem- 
bnaes generally^ and can be caDed frequent onhr in tbe sac c^ 
tbe ooebral ancfanotd. Tbe bleeding in tbaX case proceeds frran 
the parenchrma, and is cj^iillarr ; it must not be confounded 
with that wbkb can be traced to the mpture of larger vessels, 
whether ^Kmtaneoos a* traumatic ; or vitb that wbkb originates 
with membrsnoua or parendivmatoos stroctures; w ret with 
hemorrhagic products of inflanunation. 

2. Infiammat'uM of aermu utemtbrmmea. — Tbis is one (rf the 
most frequent of all diseases : it be&Us diiefiT the larger sectimis 
of the sTstem of serous and svnovial membranes, sodi as tbe 
pleura and peritoneum ; and the srnonal membranes of \xr^ 
joints, like the knee and hip. It is sometimes a ^vimaiT 
disease, and arises firom disordered function <j£ the skin, frcnn 
mechanical injurr, concussion, initaticm, or ccmtusion, or from 
contact with hetert^neous eflusiona, whether gaseous or fluid. 
Sometimes it is secondanr : and then it is other sympathetic 
with, and induced by, disease of <H^gan8 which are invested by 
the membrane, or contained in it, and is in &ct merely an 
extension of the diseased process to the membrane ; or it oHues 
on from the metastasis of anomalous exanthematous {nocesses, 
typhus, gout, and rheumatism ; from absorption of pus and 
sanies into the blood, &c. ; in short, as a consequence of any 
(secondary) morbid affections of tbe mass of the blood wbidi 
are distinguished by a tendency to exudations. 

It is very frequently an acute disease, but tolerably often, 
too, its course is lingering and chronic. In its acute form, and 
particularly vhcn excited by motaataais, it often assumes an 
•mdative character, which is very remarkable, consddering the 
Internal cause of tlio iiifliunniation, vii., the general disease, or 
the local process itself. 

a. Atmtt Jrt/lfimma/km.— Tlio anatomical characters of this 
dliWHie am,^ 

m. iUdntu and <ff/<w<JoN. — Tlioae Appoarances commence 
I i^mdUm uf iIm mlwiruuii tlMue, which is scon through 
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the serous membrauc ; fiuc hmr-like Htreaka of vessels soon 
extend here and there to the membrane^ nnd when chistered 
together, ^ve its intemnl surface aii appearance ttiuiilnr to the 
pile of red velvet. At the same time, Hiuall (quantities of blood 
(auffiisions) escape from the vesjieU both of the membnuic itself 
and of the cellular tissue beneath it, so that the surface looks 
speckled a»i well as red. The hue of the rcducHs depends 
chiefly upon the diiration of the congestion aud the coustitution 
of the bhiml, imd varies from a bright tu quite a dark colour, 
The extent and the intcnaity of the redness and injection also 
differ widely in different cases ; sometimes they arc partial and 
scarcely perceptible, sometimes they arc imivcrsal and stain the 
membrane through. In many scroiw membranes, particularly 
those which, like synovial membraiie-s, or still more the arach- 
uoid, have a very delicate structure, the reddcuiug wliicli takes 
place is usually ver)' sU^ht, or there may be none whatever : 
these roembrane.H admit of injection with blood only with much 
difficulty, and the degree of redness and injection is no criterion 
of the intensity of the process, so fkr as regards the quantity 
of product which the inflammation will supply ; for the exu- 
dation, cspeeially in inflamnialious of a croupy cbaraeler, is 
remarkably disproiwrtioued (o the reditess and tujeetion of the 
membrane. 

f3. Opacilfj and Ikirkming. — In those parts where the mem- 
brane is reddened aud injected, and still more evidently in the 
interspaces between them, it becomes dull, loses its lustre, 
transparency, and smoothness, and acquires 0|mcity and a 
velvety intennd surface. Serous membranes of verj- delicate 
structure, such as the arachnoid, become at once opaque, dull, 
and turbid, like whey or milk. Tliia change, and to some 
extent also the thickening, are due to infiltration of the mem- 
brane ; but the thickening is pi*oduccd rather by the simidta- 
neoua affection of the subserous ccllidar tissue ; for that tisstie 
L) always injected, is early fiUed with an opaque serous fluid, 
ftod is consequently tumid. The iufdtratiun of the subserous 
tissue extends to the membrane itself, aiul the two become so 
blendetl as to lose all imu-v. of separation from one another. 
From the expansion, or loosening, of the tissues which takes 
place, the strous membrane is rendered not only vcr\- fragile in 
itself, but also easily separable &om the structures beneath it. 
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y. Thfr *ffMintm or iiiflaminaton* product upon the free sor&ce 
rtf the «<^rom membrane ifl sometimes an exudation of plastic 
n».rrim. hut at other times, and eKpecially in inflammations 
whioh ari.^ from metastasis, it is diffluent and puriform, or 
arriiaily pnmlent, or sanious. In quantitr it is usuallr not 
\fr\- crm.<nflerable, at least when compared with the amount of 
effiimon attending chronic inflammation, though there are 
eiceptionA to this rule, cspeciallv in the case of exudations of 
a cTOfipy character. 

Tlie plastic exudation is mostly accompanied hr an efiiuion 
of iteroiu fluid, so that the whole product may be distinguished 
intf> a plastic or coagulable portion, and another which is not 
crjftffiilablft. The relative quantity of the two portions rariea 
considerably : there are some exudations which have no seroos 
part whatever, while others contain no more of the plastic 
matter than suflficcs to render the serous cfiiuion slightly 
opaque. An effasion of perfectly clear serous fluid, unaccom- 
panied by any deposit of lymph upon the inner surface of the 
serous membrane, is scarcely such as can be attributed to actual 
inflammation. 

The pla'^tic portion of the exudation is deposited upon the 
inner surface of the serous membrane, and forms there a 
peripheral fibrinoua layer which encloses the serous efiiision, 
if any exist : it is of a grayish red, a yellow, or a grayish 
colour, and may vary in thickness &om that of a scarcely 
perceptible film, like hoar frost, to that of several lines. Its 
iimcr free surface is sometimes tolerably smooth, sometimes 
\illons, sometimes shreddy, sometimes areolar j occasionally it 
resembles waves of sand, or the back of a bullock's tongue. 
\Vlien the plastic matter is very abiuidant, it forms other lai^ 
masses also of loose texture, and soaked through with more or 
less of the serum: it may also render the serum opaque, or may 
lie in it in flake% which soon become arranged in plates and 
forfls, and form a network or honeycombed cellular structure, 
the large interspaces of which enclose part of the serum. It 
may also fjill upon the inner surface of the original peripheral 
congnlum, and form a soft shreddy covering for it ; and in that 
'-fLxc, the exudation lining the serous membrane consists of two 
layers : — the original, more consistent, plastic exudation \ and 
tlie secondary, looser, shreddy precipitate upon it. 
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Inflammntioiis of nn eminently exudative character are par- 
ticularly remarkable — 

For the inoonsiderablc reddening and injection of the serous 
membmne : 

Tor the disproportion which subsists between the reddening 
and injection, and the great quantity of exudation deposited at 
one time : 

For the marked looHcuing of tissue, and infiltratiou ol)sen'able 
both in the membrane and in the Jtubacrniis structure ; 

For their frequently coexisting with exudative processes in 
mucous membraucs, the plastic character of which may differ 
from that of the inflammation in the serous membmne : 

And n» n general nde also for the homogeneous nature of 
the whole product, and for the absence or mere indication 
of n separation of it into one part whieli is plastic, and 
another incapable of coagulation : it is an uniform exudation, 
which coagidatcs more or less, or degenerates into pus, or is 
saniuiis. 

Tliere is sufficient general connexion l>etween the exudations 
under consideration and another foimd upon large serous mem- 
branes, like the peritoneum and pletinc, to allow of the latter 
being mentioned here. It is n W)*iid coating upon these mem- 
brnnca wliich gives them a dull luRtreleas aspect ; it is best 
marked nud most tronstantly seen in cases of Asiatic cholera, hut 
it oeeiirM also in the course of other exudative pro(H.'afteH which 
are attended by cxbantition, such, for instance, aa the diarrhoea 
of children. 

Plastic exudations very frequently produce adhesions lietween 
the walls of a serous cjirity and tlifi viscera it contains, as well 
as of the viscera with oue another : but a large quantity of 
serous efTusiou holds the lamcUic of the plastic exudation apart, 
and no adhesion am take place unless the fluid be absorlHid 
before the IjTnph is completely orgnnixeji. 

Absorption commences as soun as the lymph is deposited, and 
the intensity of the inflammation mibsides: it de])Cuds, therefore, 
upon the cessation of the inflammatory process ; but it is also 
influenced by the thickness and density, that is to say by the 
{jcrmeability, ns well as by the stage of organisation, of the 
lymph. 

(n the oi^nization of plastic exudations, new vessels arc 
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vjHintancouHly forinnl in more or less sbtindiuice, and a tuoue is 
pr»tlu(^fl, whii'h h citbiT ci'Uul:ir, loose, and cpUtdo-serons ; 
or of clotwT ti'xtiin', stn^ni;, tnul, u it ts ratleil, a?Hulo- fibrous. 
If the Hrmns surfni.'o* hnvo been ii^s?lutiiutcd together by 
ih(; rxudnl ion , I lu*i r ii>in |iU*tc ntal Adhesion is vfCecX ed by 
tion of a Iwwh* filaceous, or trf a deiue and more 
lue in the pxmlatinn : bnt in the opposite cue, the 
old "serous uieiiibn\m* in t-ithrr covered vrith imUtod delicate 
ciilluliu* flitkt'3, ur with lar}:tT slircddy masses of cellular tiatne, 
or with K (Accond) deticnto »erou!i nicmbruie, which c»i be 
movfit over the on^innl one, or lastly with a thicker, fibro-seroTis, 
fuul (irmly uttnched liiycr. The Inyer liwt meutioued may be 
tiiuionnly thick, or thinner lierv mud there, and thus acquire a 
kuitte<l urt'oliu-, or cribrifunn iipi»caranpc ; it mar, with a little 
yarc, bo striin»ed oil* the serous loeinbrane, and when coufiued 
to small spots, it constitutes the tendinous or white spots 
(inactilfe hiotoii'] which nro fnuiul uu some sejrotis membranes, 
especially on the ivcrioanlium. 

In some cnscs, the solid exudation, as it becomes organized, 
enelojMW within it n pnrt of the serous fluid, and thus forms 
delia\to (rftnsjmitut vesicles, wliich are mostly found afterwards 
attached by a pedicle. 

Tlie!»c new stnictures apnin may themselves be attacke*! by 
inflmiimittiuu : this remark, however, is opposed by an observa- 
tion made by Laeuucc upon the pleura ; for he fotmd, that 
infliimnmtiouH of the portion of n serous mcmbmuc which had 
been left nnnffected by a previous iuflaiuniatiuit, were usually 
circumscribed by the new structures, and at the adhcsious 
produced by thcni. 

The purifonu, the really piundeut, and the sanious, exuda- 
tions, are either deposited aa such, or are formed out of the 
plastic exudation, which degeucrntes thus iu conscipiencc of 
some peculiar tpudity inlicrcut iu it. Such exudations are mther 
thick, crcnm-like, and yellow or preciiish ; or of a thin fluid 
consistence, iind a frrecuish, brownish, or reildish colour: the 
sen)us nu'iubrauc itself is discolourrtl ; both it and the tissue 
b::ncath it are opaque and much infiltrated ; and its inner 
surface is veiy dull, and appears, particidarly M'hen the exuda- 
tion is purulent, like velvet or spougio-piline. If the inflam- 
miitiun does not destroy life, cither of itaelf, or through the 
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general cotiatitutioual disorder wliich accunipiuues it, it usually 
become» chronic. 

&. Chronic inflammation. — Chronic inflammation preacuta 
itself iu three ditTureut t'urms or kinds : 

a. It commfnceH as a latent, and continues as a lingering in- 
flammation : though ordinarily moderate in its degree, from time 
to time it becomes more severe. It furnishes au exudation 
that is coutlnunlly augmeuting iu quantity by gradual accu- 
mulation, and occ-asioually also hy a more sudden increase. 
It sometimes aflects several serous membranes at once; but 
sometimes, especially tf they should be near together, it attacks 
them one after another. 

Tlie redness of serous membranes, which inflame in this 
manner, is didl, and inclines to brown ; the injection is coarse, 
and the memhniue is extremely dull and perfectly opaque : its 
surface is quite lustreless, rough, and, as it were, rugous. It is 
much thickened too, for not only are the membrane itself and 
the subserous cellular tissue iuGltcfed, but also other adjoiuitig 
structures, especially fibrous stnictures, which arc closely 
connected with the diseased membrane ; and the infiltrated 
matter gradually sulifhries iu them all. llcuce the lacroua 
membrane is increased in density and comimctness, and cannot 
be so re-adily torn as in its natiu*al state, but it may with ease 
be stripped otf the subjacent tissue. 

The persistency and occasional exaggeration of the process 
render the exudation always an abundant one ; for the inflam- 
mation is on the one hand continually adding to its amoimt, 
and ou the other preventing its absorption. The exudation is 
always characterised by the small quantity of its plastic portiim, 
and the excels of that which is not coagidahle. The former 
portion consists of n plastic layer upon the inner surface of the 
membrane, of a pale reddish, or gravish, colour, and of slight 
tliickucsH; the latter is a perfectly clear, a pale yellowisli, or a 
greenish, serous fluid : sometimes it contJiins a ccrtnin quantity 
of coagulnblc matters of little plastic power, which swim about 
as soft albuminous flaktrs, or form a shagg\' precipitate on the 
iimer surface of the original deposit, or lastly coagulate iu largo 
lartlaceous masses, which usually occupy the deepest space in 
the serous canty. 

When tlie inflammatory process subsides, the serous effusion 
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is ^rnuiusllr shwrbed : if aiir of it rrmain uid prevent mutual 
i*jiiT»t.'-T of the walU aiid duplicnture» uf the serous membnuie, 
itie pbi<TiL' e\uiUrion increases iu denaty, yields up the mois- 
Tiire vsTor oi cirstalUzatiou^ contained in it, and changes into 
a -nrm ivUular. or rather into a tibro-scrous plate : but if the 
NeT\>u» duid be entirelr absorbed before the or«7uuzation of the 
pk«no p&rr if completed, the latter forms a dense Abro-cellular 
tv^i of ftiheaon. with which the serous membrane intimately 
^^nitef, aa-i seems identified. 

3. An indammation oriinnally amte may, after having 
-Sfp;t$r:ei iz* exudation, become chronic. Such a termination 
:■:' ^^ SkTite indammation occurs chiefly when its exudation is 
ccri wtiv'h degenerates into pus, or is actiudly purulent ; and 
'iljrr? i-i u'3 question, that the state of chronic inflammation is 
i.r-.: ap by the contact of the membrane with the exudation. 

The <en>as membrane seems changed into a spongy, granu- 
Linox Liyer. which is coloured with ^'arious shades of red ; it 
lecrece^ a pumient exudation, or one that degenerates into 
puht<>r!n m^itter ; and a yellow soft villous coating, which is in 
pn}(*e»s 01 iolucion. or a somewhat thick pus adheres to the 
interior : — the serous sac is converted into a closed or encysted 
iibscest*. 

[q the most fiivorable case, such an e^aon is entirely 

ft 

;ib)«i:»rbeil nAer the subsidence of the indammation ; the serous 
membnint :uid the orgauizable substance which clings to and 
iiive!*cs it srniduully change into a dense tibn>-ceUular tissue, 
and the oppimte linnina* of it unite in oue tou^h adhesion. 
[hiriiu; chis process, the serous membrane, as such, is, in &ct, 
destr»>yeil. 

En. other cases, the eiradation. after having lost some of its 
eocutitnent ports by abtwrptiou. and undergone a cliange in its 
au^reiiienrs ami elementary composition, is subjected to various 
oiec:t3i<}rph<)se!» : while the serous membrane, and the layer 
invesrinir it beci^me convCTted into a dense tibroiil plate. The 
exTnLaritjQ is iriduaily iiwpissated, forms a cream-like, and 
afterwrirdi* a cheesy, whitish yellow, pulp, and in the end 
hecnmii!) i.'h.-iJ]cy : or else there remains behind, within the fidse 
memhrme, — pn;bably ad a consequence of the exiulation con- 
■-uniniT in ;iJ:antiaiice of ^nmiAl Ume. — a whitish diiid like lime- 
water, which mcmtiCi upon, the inner surfiice of the meiubrane,. 
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and renders it smooth and polutbcd like g^'psuiu, or rough and 
aandf^ liko mortar. Or lastly, the paendo-membranous sac 
contains a fatty glutinous fluid, which is, for the most part, of 
a brownish -ye How roluur, and is mixed with inmicrons minute 
glittinnng scalcn, (fat-cry rtals,) which cling in thick clu«ter8 to 
its inner surface. 

In the most unfavorable case, the purulent cxndntiou becomes 
sanious, and for the most part, of a greenish colour ; at tlie same 
Hnie, in some inntanccs, gas is cvohcd, and the c\iulation iisstimes 
a raoHt nfTennive pungent wlour, like that of garlic, pho»tpliate 
of ammonia, or sulphuretted hy<h'ogen. Under these circum- 
stances, the serous membrane not unfrcquently ulcerates, or 
sloughs lit tiome small and rireimiscribeil, or at liu^'r siKits ; 
sometimes the nleeration extends into the subserous structure, 
an opening of the serous sac takes place, and its contents 
are Hpuntauciiusly ilJHchargrd either cxtL-rnally or into another 
canty. (Phthisis mcrahrante serosic ulcerosa.) 

y. Chronic inflamnmtion may extend from the serous mem- 
brane to the pseiidn-mombmiioiiB structure which lines it, and 
lead to a deposition of its products both within the Bul)stnncc, 
and on the internal free surface of the new structure : that ij 
to say, the exudntiuu deixisited by one inflammatory process 
may itself l>ecome the site of a new inflammation during the 
time that it is becoming, but is not yet completely, organized. 
This explains the otherwise luiintelligihle occun-encc of cxu- 
ilationn upon the inner snrfacc of senmH membranes, which 
have already become converted into thick fibroid rinds, while 
effusions, to all a[ipearance quite recent, have taken place into 
the cavity. 

This secondary inflammatory process, occurrinp during the 
Iirngress of organization in the plastic product of a previous 
acute, or even of a chnmic, inflanunation, dc|H)sits exudation both 
upon the free stirface of that product, and also within its tissue 
or parenchyma : the former constitutes a second five exudation, 
the hitter an infiltration. The infiltcrcd product, during its 
OT^anizati(m, becomes an integral part of the original exu(lati<m, 
and rentiers it thick and very dense, ctmipact in its parenchi-ma, 
and of fibroid or fibro-cartilaginiform structure: the stratum 
thtia formed becomes idcmtified with the serous membrane. 

Tlic fnte exudation may be, and usually is, a ]i]aHtic one, with 
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more or less also of an iq>Ustic portion ; it may, howerer, pre- 
sent any of the qualities, and under^ any of the metamor- 
phoses, already detailed : indeed, the inflammation within the 
pareneLyma of the exudation may even hare a suppuratiTe 
tendency, and abscesses may be formed in it, analogous to those 
tiliich occur in the subserous cellular tissue. The new plastic 
<-sudiLti..>n becomes organized into a cellular tissue, and unites 
whh the older layer of exudation beneath it ; and it a^^ain may 
be attacked by inflammation, and become callous and indurated. 

In this manner tough, fibroid laminae are formed upon serous 
membranes, which, if the process be repeated often enough, 
may meai^ure three or six lines, and even an inch and more 
in thickness : they are united externally with the serous mem- 
brane, to which they become firmly and immorablr fixed, or 
eren with adjoining fibrous expansions, aponeuroses, perios- 
teum, he. 

If no further inflammatory process take place in the last 
exuded layer, that layer becomes organized to cellular tissue ; 
and if none of the effused fluid remain at the termination ot 
the process, and the opposed layers come into contact with 
each other, they unite into a single layer, and the serous canty 
u obliterated in whole or in part, according to the extent of the 
prr^e^. But if any of the earlier, or of the more recent, fluid 
eflTii.-fion be still left, it is either kept encysted by the imper- 
meability of the fibroid stratum, and the slight power of 
abM>r{jti'm which it possesses, or else it is slowly diminished 
in quantity by absorption, ^liilst the serum is gradually being 
absorljed, the plastic (albuminous and gelatinous) matters which 
it contains are precipitated upon the walls of the fibroid 
exudation, and form a loose villous lining for it ; or else they 
accumulate in one shapeless mass, and become encysted in some 
part, generally the most dependent part, of the caWt}'. If under 
such circumstances, the walls of the serous cavity approximate 
and fall together, the layers of the exudation will be agglu- 
tinated to one another by means of a stratum of grayish jelly- 
like substance, into which the precipitate just described changes, 
and which Laennec, from his obsen'ations of it in pleuritic 
exudations, compares to the central part of the intenertebral 
su1»tances. In the end it becomes converted into a dense 
compact cellolar tissue. 
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This proceM is mostly olwcrved upon the pleiira, and will be 
more particularly referred to amongst the diseases of that mem- 
brane. 

An exudation of a pecwliar nature is very frequently found 
upon serous membi'anea, and requires p:u-ticul&r notice. Its 
true fhanurter waa first discovered bv Lacnncc, who named it 
the hemorrhagic exudation. It is usually larj^e in quantity, 
and oonsiHti* of fibrin, blood cori>uscle8, colouring matter of the 
blood, and senuu mixed in different proportions, and it is 
chieHy distinguished by its more or less intense red colour. 

The cuuditious out of which it arises are general and local. 
Those of the former kind include diseased sUitua of the blood, 
jiarricidarly tubercidosis j tlie anomaly iu the comirosition of the 
blood, which results from cirrhosis of the liver ; the scorbutic 
constitution ; and, that which is allied to the lost two, the 
dyscraaia of drunkards. Botidca these, there arc, of course, red 
and variously discoloui-ed exudations, which procee<l from decora- 
positions of the blooti, such assucccctl cxnnthcnuita (variola and 
scarlatina), tj-phus, &c. 

The following arc the local conditions of its occiurence : — • 
The hemorrhagic exudation, thougli it sometimes, no doulrt, 
results from primarv inflammation of a serous mcuihninc, yet is 
far more frequently the product of the third -mentiouexl form of 
chronic inflammation, i. e. of a secondary iuflammator\' process 
oeciirring in a plastic exudation ; and this is, in fact, tlic eonlinal 
local condition under which it takes place. For the structure 
in wliich the inflamination occiu-s is in coiu*se of organization ; 
its vessels arc only just fonning, and have as yet no actual 
coats, or, at any rate, but very delicate and i)ermejdde ones ; 
and they have uot yet united into a freely inosculating circu- 
latory system : from such a structure the exudation occurs, 
without question, repeatedly and at iutcrviils, and pndiahly 
also prematurely before the congestion has reached the de- 
gree of intensity which would, in any other structure, he 
necessary to pniduce it. Tlic whole process bears thnmghout 
it the stamp of an inflammation which has not arrived at 
maturity : and its product is blood, altered by congestion in 
the comiKJsition, and mutiwl rclatitm ami intermixture of iU 
clementa. The fibrin, blood corpuscles, and colouring matter 
contained in it vary nith the state of the constitution, and with 
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ill* '.fimininiriim. bur nu^re purticoLarly with the sta^ of o^jui- 
.'.iitidii. if '\it-. HuoMtratiioi it.'teif. It in rem;LrkabIe. that it 
•;,H';.stH ■ :ry rVi*iiin:nriy with tubercle in the iHBm *ubbCnitmii. 
if <*/f r ir.itrcle in .S«rijiw Memhranes. ■ 

' V Li'iv- •Iw. ht^morriuLtiric exiuiutioa-pruceM borders upua 
u'T.iai :ii;iiiijrr!i;urn LH auiniteftt, aud 40 u aLH> the nioiie in 
V iirti '\iir-: iiff^ t-n 'ji! iii:*tiiiyniisheti. The process ls seeu u[x>u 
ill «•!■ ,iiM ;ui{t -tyiitjviiil uicmbraue.s, but especially ou the pleura 
'Dili iici'itiim^iim : ir. i.i met with aLui iu the pehL'-iTLUimi, aud Ui 
'in; '.lii.ci \^ur,nuil>< tentiM ; aud, amun^t s^'uovuU niembnines, 
.>r!iiriu!iiiy in the knee-joiut. 

Tin: rii.rtiiieMM aad coTuuttency of the hemorrhagie exudatiou 
M'l: j>r'jtiiii-tiimed to the quantity aud phistic properties of 
*!ii> :i!ii':n it nrntjiin:) : it fornu a peripheral eua^ulum, which 
i-liyt. ■■< t:i( "hi: wall* of the aeroua cavity, aud may contain more 
•tv ii-MM rf,lijurin;r matter, or may be white. The red duid effu- 
<iiiii IS <>.uclij>4ed vithin the peripheral coagulum, and out of it 
t'liit.iif.r [itantip in^rwiient.i are precipitated. These in^n^dients 
ill j^c'jCKr^H III' rime, are converted into a verj- tough leather-like 
i:L -•!)'. u'hirb imdar;roe!t very little or uo or,r^nizatiuu ; the fiuid 
';lfiiHioii rrr:iitimlly ai^AumeM a chocolate brown, a plum sauce, or 
a yrjiMt ynltow rj-)]onr, and becomes fatty aud glutinous ; while the 
■4iitwtanr.f; preripitated from it dc'reuerates into a loose pulp of 
^lll-. ^a\n1^ noloiir ; or it deposits its colouring matter, and be- 
f'umr'* a clear wroun fluid. 

The. Iiemorrhajric effiisimi is but rarely reabsorbed, and with 
miirh ditficnlty when it is. The reasou of this difficulty is 
■inmntimeH the continuance of a chronic inflammation, and the 
iVnfpicnt r^oexistence of tubercle with it, in the stratum from 
whinh it wjirt prmred out, and sometimes the density, the im- 
pf^rmfability, and the extremely incomplete organization, of 
tbp plastic layer that .«irroimds it. AVhen it occurs on lai^ 
wrous membranes, it usually proves rapidly fatal by the ^- 
hfliistion it produces, or by its interfering with the fimction of 
im|»rirrant organs; and the more rapidly in proportion to the 
amount of general disease that coexists with it. It is, how- 
evfr, sometimes borne for a long period, and imder favorable 
geiieml and local ciraimstances it may be diminished by ab- 
sorption. If, in the most favorable case, it happen, that the 
fluift is completely removed and the jwnpheral I»minff : are 
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a^glutiuutcd to oue imotlier, a rust-coluurei), or yeaat yellow 
layer is foiuid mteqwsed bctwccu thciu. lu the peritoneum 
chiefly, and more particularly on that part whieh iMilcmga to the 
intestinal canal, the plastic layers of the hemorrlmgic cxtidatiou 
ac<]uirc n bltiiah colour, mid alter a time the colour of ludiaii 
tuk (nielajiui^is stratifurinis). No duubt the dtitco) oration is uning 
to the action of the intestinal pis. 

In course of timc^ the fibroid exudatioua frecpiently become 
the seat of calcareous deposition ; and yellow, {grayish, or dirty 
white cheesy masses of various sizes are not untrequently found 
iu the cellular, as well as iu t}ie fibroid, layers of exudation. 
They are portions of plastic exuibition which have not In^n 
oi^anized ; defienerate fibrin, which, either decaying further and 
becoming piu'ilbriu, excites iuHaimuation and actual soppuratiun 
aud uleenition in the neighlwuriiig tissues, or else changes into 
B chalky concretion. 

The termination of inflamDiation of serous membranes iu 
wuppuration has been already cmiHidered. 

Slouf/hinj or necrosis of serous tissue is very rarely met with 
as a consequence, or degeneration, of an inflammator}' process ; 
but it rre(|ueiitly residts frum the nienibnuie being Htrippt;<l of 
its subserous tissue, when that baa been destroyed by suppura- 
tion or sloughing ; or from pressore, stretching, or strangula- 
tion of the membnmc ; or nhcu adjoining structures are also 
sloughing, or have become giuigrenuus some time previously, as 
in the instance of gangrene of the lung. Sloughy serous 
forms A dirty yellowish, or a whitish, soft escliar, as is 
Fteen iu the case of perforating idccrs of the stomach or intes- 
tines, or of strangulated hernise ; or else it is a loose shreddy, 
gra;t'i8h, or blackish brown, moist, infiltrated, and pulpy mass, 
M'hich is traversed by a dirty white tliready tissue ; it has the 
odour peciUiar to slough. 

The termination of infiammation in tubercuhsis, or nither 
the metamorphosis of its product into tubercle, will be cunsi- 
presently. 

The state of the tissue beneath the serous membrane dtuing 
iuflamnmtion is a point of considerable practical importance. 
The condition of the sub-semus cellular tissue, as has been 
already mentioned, is an integral part of the wliole process. 
The mrarc intense the iutlammaliuu is, and the longer it cou- 
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tinucd, BO much the more do that find the adjiniiing tissues 
tiike pnrt iu it. Inflammatory' producttt of vuioua kinds are 
deposited in all of tliem, and become iufiltrntcd, or ^re 
rise to diffused or cireumscribcd suppuration, or Ui chronic^ 
and very cousideiublc, thickeuinf;. TIic motit important part 
is that wliich la taken by adjoiuiug tibrous tisaues, whether 
aiwneuroseit, cajutdi-s, ur lifauuentj). Another remarkable 
fact is, that the tissues lose their ntal coutractility : mtuclet, 
under stich cinnimstimces, bixouie paralyw^l and lose their 
colour. A'erj* intense and clirouic tnflaminnliun leads at but 
to atrophy of the subserous structures, partly by the ehange 
of texture which is proiluced bv the intliimmnlion, and partly 
in consequence of their protracted palsy. The viscera t-on- 
toined within an infiatned serous sac are displaced aud com- 
pressed to ft derive and extent conx^poudiuf; to the quantity 
and the ]K>sition of the exudation ; and Mheii this is long 
continued, they nnderf^o varioxis changes of textuiu, wliieh 
may be included generally iu the terms atrophy, obsolescence, 
obliteration. 

AVhichcver of the forms that have been described the inflam- 
mation assume, it may be general in its extent, or ouly partial 
and circimiscribcd. It is remarkable to obsen'c, tluit usually — 
though there arc various exceptions to this rule — the parietal 
layer of serous siu^s suffers uiurc lliiui the visceral, ami that, 
therefore, the plastic exudations on it are the thicker. 

8. So/tening of serous mem6raTte9. —There is no such disease 
as primarj' sofYeuiug of these membranes : when it docs oenir, 
it is consecutive, and in the iwritoneum and pleime, en.n)es 
upon prior softening of the stomach, intestine, oesophagus, and 
longs. The mode in which the serous mcmbmne suflers is l:he 
Mine as has been described in tlic account of those diseases. 

4. AdventU'wfui tprowths. — Some of these have been mentioned 
as products of inflammation. There rcmniu to be noticed : 

o. Lipoma. — This occurs in subserous cellular tissue, but is 
an uuusual disease ; it consists generally of ft smnU and lobu- 
lated mass of fat, which projects into the cavity of the serous 
membrane. A somewhat remarkable form is that described by 
J. Muller umler the name of lipoma arhorcncrns i it occurs ou 
«iytio%'ial membranes, cspecinUy in the knee joint. 

b. ry*/jf.— Thcwe, on the whole, are nurc growths mw serous 
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membranes; though there ftre exceptions to such a rule in 
the instance of some serous meiubnmes, ftnd even of particulnr 
reruns auil particular prolon;pitiuii» and duplicatures of them. 
Thna in the peritoneum, for instance, cj-Kts are frequently found 
on that part which invests the sexual orfraus of the female, espe- 
cially ou the broad ligaments and i>critoncRl coverings of tlie 
ovaries and fnllupiau tubes ; on the ^eat omentiun the same is 
the case, and on the tunica vB{c>i>»^bH of the testicle, which in 
this re«pect bearH a remaikablc auiduf^' to the sexual portion 
of the peritoneiun in the female. Eqimlly remarkable is the 
fact, that when cj'sts are formed on serous membranes, it is 
cbicfly ou portious connected with oi^;iuls in wliich umccr is of 
firetiuent occurrence. 

There are two different ways in which cysts are developed; and 
in this respect their development is analogous to that of secondary 
cysts upon and within anumaluus serous and 6bro-serous mem- 
branes. In one ca-se, tiie cj'st is formed u]wn the inner free 
sur&ce of the serous membrane, and for the most part is a 
vesicle with very delicate walls : «uch cj'sts arc sometimes very 
numerous ; they are usually of small size, and have brf)ad bases, 
rai-ely beiug attached by a pedicle. In the other case, it is 
formed deeper in the parcnchynaa of the membrane or in the 
sub.scrous cellular ti.s3ue— in the nail of the serous sac, imd 
is often sitxmted, as in the broad ligaments, between two serous 
layers: it thrusts the membrane before it, and at length 
fallini; into the ca\itj', rcmnina suspended only by a serous 
cord or pedicle, winch is sometimes se\eral inches long. Cysts 
of this kind very often have thick walls, and frequently attain 
a considerable size : they occm* singly or iu small mnnberi*, and 
almost only in the neighbourhood of the internal sexnid organs 
of the female : those which have long pedicles are often observed 
at the fimbriated extremity of the Fallopian tubes. 

The contents of the cysts arc most frequently serous ; some- 
times they are thin and watery, sometimes thicker and mixed 
with albumen or with a fluid like sj-novia : occn-iionally other sub- 
stances arc foimd iu them, which may be euluiu-lcss or culoui-cd, 
gelatinous, like gum or glue (eoUoid), or fattj-. Cysts with 
contents of the last-mentioned kind are often foimd in the 
omentum, and eiouictuues, besides the fat^ they contain also 
hair, bones, and teeth. 

III. 8 



84 



DISEASES OF SEROUS 



c. fibroid tiitite. — One form in which this tissue preaenti 
itwlf, is that of condensation of the serous membrane, and of the 
ccUuIar hiycr beneath it : it assnmcs the appcarnnce cither of 
milk-white, more or less circimiscribod stains, which, after a 
time, become smooth or uneven plates of various thickness ; or of 
bhiisli-white, toiigh, separate granulations (so called cartilagini' 
fication of serous membrane). Another form is that of fibroid 
tTudation upon the inner surface of the membrane. The present 
head might include also the cnneretions which arc found free 
in serous and synovial membranes, but they will be treated of in 
ft mfaMquent part of the work. Moreover various fibroid growths 
found in the synovial membranes of joints, arc formed from 
exudation accumulated in particular sjHits; they are villous 
and Laminated, or they form elusters of small snbovate bodies 
that resemble melon seeds (Mayo), finrsoc arc sometimes filled 
with balls of exudiUiou which arc imdcrgoiug a change into 
fibroid tissue. 

d. Almormal bony guhatance, — Ostijicaiion, as it is called, of 
$erou$ membranes. — This, like the adventitious substimec last 
duHrritH'd, is found as a mbseroua formation, on the outer side, 
and in tlie substance of tlie serous coat, after it has imder- 
gone a fibroid condensation of its tissue ; and it also occurs 
in fibroid exudations upon the inner surface of the membrane. 
Its usual form is that of rufffrod, nodulated plates or cords of 
various size aud thickness. It appeared to Meckel to be the 
result of au endeavour to convert a mcnibranons into an 
osjicouN cavity, similar to that whicli prevails in the vertebral 
and cranial cavities. Tlie granular and stalnctitic form is less 
common ; but both arc sometimes found toffethcr at the same 
*pot. Lastly, some shapeless concretions are met with, which 
arc the chalky residue of fibrinous efliuions. 

The frequency with which serous membrane becomes the 
Beat of ossification is a matter of much variety, depending 
on the different freipiency of the changes of texture which 
precede it. Ossification occtu^ chiefly on the pleura, where 
it is remarkable for its extent and thickness. In the peri- 
toneum it is almost confined to certain invpjiting portions, 
espuctidly t« that covering the spleen ; it occurs iu the tunica 
vaginalis of the testicle, and, in the s^niovial system, sometimes 
in bursie. 
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e. 7\tiereie. — Tubercuhtia qf aerom membrane. — 'rubcrcle 
affccta chiefly the larger divisiuu^ of the semus eystem ; the 
peritoneum, pleura, aud pericardium. It is ordinarily the pro- 
duct of a f^ueral constitutional disease, which has been ab-cady 
localiKcd in some pareiieh^iuatous or(^i, aud in thiM seo^ the 
tubercidoiUH of iteroua niemfaraneti usually has somu definite 
tttarlin^-point, or prior cause (xVusgangsherd). It somctiiues, 
however, occurs iudepcndeutly of auy such preWous and causal 
deposition, aiul ia the primary and only local affection iu 
which the general tubercular rUathctfis cxpi-csscs itself. It is, 
with \cry few exceptions, the result of a high decree of the 
{general diseatie, aud hence is associated m'th tuberculosis 
occurriug uimultaneoiuily with, or soon after, it in orgims which 
stand in immediate couuexiou with the membrane. The 
starting-point for tul>erculosi8 uf serous membranes is, in 
general a previous affection of the absorbent glands, or of 
the lungs ; that for peritoneal tiibcrclc is tuberculosis in the 
abdomiual lympliatic system, in the internal sexual organs uf 
the female, or in the inteatine^ ; tlic cau^c of tidiercle in the 
pletira and pericardium is found iii the bronchial glandt aud 
ImigH ; tiiberciilosia uf the tunica vagiualii^ tcstin has its starting- 
point in the h-mphaticji of the genital urgsiuH, and iu the testicle 
itself; aud so on. Peritoneal tubercle is, almost us a nde, 
associatt;d with the same disease in the spleen, or liver ; that of 
the pleura with recent deposition of tubercle in the lung; aud 
fiirtber, tuberculosis not luifrcquently appe-ara in nearly all the 
•erou8 mcmbraneji at ouce, or almost at oucc, and either in 
one and tlie same form, or in the vsu-ious forma to be dcsciibed 

presently- 

In some few cases the tubercle may occupy the tjmue of 
the membi<aue itself, and the sub-scroua cellular structure. 
Generally, however, its site is manifestly the frt*, smooth 
surface of the membrane, or it is seated quite within the 
surface iu a false membrane of cellular or ccllulo-scrous structure 
that lines the serous membrane. In the former case it may be 
stripped or broken off from the serous membrane, and leavt» 
behind it a spot of oorrespondiiig size, dull, lustreless, often 
distinctly opaque, and deprired of its cpithchum. If it have 
been of large size, its pre^urc may have foraujd a pit, aud 



36 DISEASES OF SEROUS 

then it appears as if it had been seated in the tisme of the 
serous membiBne itself. 

Tubercle presents itself upon serous membranes in the fid- 
lowing forms : 

a. One form is that of the gray, semi-transparent^ crude, 
granular tubercle, the size of which is about that of coerse sand, 
or millet seed. When chronic, this form of tuberculosis may 
originate at several parts of the membrane. Commencing at 
one or more of these starting-points at the same time, it gradually 
extends over large portions, or eren over the whole of the surfoce : 
its advance, however, is not uniform, and hence the original 
depositions may still be recognised by the close grouping, and 
by the appearance of the granulations. In the acute form, the 
tubercles are usually abundant, and are sown evenly and close 
together over the whole expanse of the membrane, or at least 
over a very considerable part of it. They consist of granular 
tubercle of the size of millet-seed, or, as is often the case, of 
tran.<q)arent, crystalline granulations, resembling vesicles, and 
HO fine as to be perceptible only when the light ftdls fitvorably. 
Acute tuberculosis ordinarily arises out of a more or leas lin. 
gering (chronic) tuberculosis of the membrane: and in that 
cane, a.<t well as in the rarer instances in which it commences 
on perfectly healthy membranes, it is usually but a partial 
manifestation of a general tubercular diathesis, which is ex- 
hibiting itself in several structures, either together or con- 
M;fnitively. This fact is one of great importance, from the 
afw^lutely unfavorable prognosis which it establishes. Dropsy 
of tlie scroiLH canty co-exists with the tubercle, and is directly 
profKjrtinned in amount to the extent of the deposit over the 
mftmhrarif; : gfjncral cachexia and dropsy of other cavities 
Mui organs ffjllow in the same proportion. The oedema of 
i\ii: HfToiiM anrl wljoining cellular tissues, the infiltration ot the 
phri^iirUymH with scrum of the blood, and the loss of its colour, 
ai wfrlJ as the thin fluifhty and defibrination of the blood 
(ffTnrrrally, arc all proportioned to the acuteness of the disease. 

This kind of liibcrcle undci^ocs scarcely any metamorphosis, 
for til*; I(i<-h| (lifteaMC which gives rise to it, and still more the 
t!f:iu'.rii\, and already far-aflvanced, constitutional afiection, prove 



AND SYNOVIAL MEMBRANES. 



87 



too Bpeeclily fatal : sometimes, however, wheu the course of the 
discAse is chronic, the tubercle is found here and tliere oblite- 
rated, (obsolete.) 

/3. An itiflammatoiy product, deposited iipon a serous mem- 
brane under tlie influeuce of a constitutional affection, — wliich 
affection ia umuhIIv Hlreiidy localized, and vfxy often is even mani- 
fested in eslablishf'tl plitliisis, — may undergii the metamorphosis 
into tubercle. The change is induced by some inherent anomaly 
in tlie quality of the prwluct, and is effected in various ways. 
SumetimCH the exudation in its whole thickness degenerates 
into an uniform cheesy, or caseo-purulent, fissured layer, which 
agglutinates and coimccts the organs contaijied in the aeruuK 
8«e to one another, anil to the parietal layer of the membrane : 
sometimes it is partially organized and gradually converted into 
a cellular or ccllulo-scrons tissue, while a more or less con- 
riderablo portion of it becomes tubercle. The layer of exudation 
is then found in different stages of organization, and interwoven 
with isolated or confluent, grajnsh, fawn-coloured, or dirty 
yellow tubercles, of the size of sand, millet-seed, or hemp-seed, 
And often with still larger shapeless musses of tubercle. Two 
species of this form of tuberculosis are in several respect* 
remarkable : 

(1.) An extidation in the form of a rugged layer, for thi: 
most part of considerable thickness, and of 6bro-cartilaginoiis 
firmness, which' consists of a quantity of confluent granular 
tubercles, and of a graj-ish-red, moderately vasciUar, lardaceo- 
gelatinous, or grayish, pale, slightly vascular, and lardaceo- callous, 
substance, in which those rugged masses of tubercle are im- 
bedded. A comparative analysis shows that the status of this 
tubercular layer, as a vascular structure, is secoudarj', and that 
it corresponds to the lardaccous infiltration and callous con- 
densation of the tissue of mncous memhrancs and parenchy- 
matous organs around tubercle, and tuhcrcidar ulcers. 

(2.) In cellular and ceUulo-serous tissue recently formed on 
serous membranes, especially on the peritoneum, there occur 
yellow, cheesy or fattj', brittle masses of round or subovate 
form, and of the size of peas or beans : sometimes they arc 
shapeless, and arc as large a» doves' or hens' eggs. 

This form of tubercle also rarely undergoes any raetamor- 
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phr^; ns, indeed, might be cxjwctcd from the high d^ree 
which the constitutional discasCj (the drscraaia,) the prepon- 
'lfrratiri<;, interual cause of the exudative proceM, attains ; but 
vfRietimen tlie species just noticed — (2) — ia seen, on the one 
hariH, mfteuing and leading to Bui>puration (tubercular phthisis) 
of the 'Krrfjus membrane, or on the other hand, becoming 
t:Ust.\ky. 

y. liiL^tW, an exudatiou upon serous membranes, originally 
tr^-J: frmi tubercle, may, at any stage of its organisation, 
^•:ro,'fj': the niduM of that growth, — a form which, when it is pos- 
■.'*:«:, i« to Jh; distinguished from that developed in the way 
'i/r-yrr.Vrfl i;i nection /3. That such a form exists is probable 
ff,:.\ f.-mt, ^hvmationH, and is not opposed by any positive &cts. 
1 , lit r:hronic inflammations of serous membrane, which 
f^jy.f M rhr: r:x rMlfLtiouN, one of the secondary inflammations 
*^.'^:.t^..nj->. funiiAhf:*! a [mxluct upon the free surface of the older 
• /./;*;..',?.; HuiS t.Kfct pr()duct becomes tuberculous in the manner 
'.f.f*;.^j\ \u **-jit.it,i, ft- that is to say, a serous membrane is 
t/,:::.'.f ./:./■* f';rj/i/l liiiwl with an exudation, the outer and older 
.A<r* '/t *i.if.ii j.» frw: from tubercle, whilst the inner — the 
:■*/:.. /f 'A ft ^-.utMiWrs inflammation erf the older layer — is 

/ /.'. *.).f. i.t\\*\\M falM; nicmbraue lining a serous cavity, 
.t.^f^Ai.. *':.r ^A-:tt*uiti:utu, w(; wHiictimes see tubercle, usually 
r -..^.j-.:.- }a;,u Kijj: ** \mvi- wi hnmp-sccd or peas — ^from the 

/..*.ri ,.„■; »/::.*tA\ f.'/ifii lit Mhifli luose-walled blood-vessels 

.-' .>'-■'. t..A ;a*<././ *Jt Ml' 'xilAkirln of the tubercle, sink deeply, 

..-.' //. \f wM^ 'rf * I*' hr(- wren to muiatomosc with other 

/■ ■/ ,.' r*..y t.:/n,UiM,f Iiulred, in a few apt cases, the 

-^ I •. ... ?,v.,'./. ■,>■,■/. lU^- i-XHiiiiuHtiou to be exca^^ted by a 
......1. ... '.*-.. »..,./). tnnit9 lh(T fcntrci of this small vascular 

'•• ■ ■ ■''''■.', i. H.ffi^ iiivtiirirft, the cfinid is already obli- 

■ *'-'^-..*'''-.v^. ;* ■.t.«t-niri(;(|, and the vasciUar apparatus 

• -/ / ■'- "«■•>. 'A (iMi thi'itlniphy is accomplished, the 

--;. . :.vw..': ,u.'4'AiUA III ri-Huhtr tisHuo, which is streaked 
'■ . .'.W.V -w -...-.i ,.i,t.A hij( h hii iippdtraiu'c may give rise to 
■■■.■ ...........V,, n,i» inI,.:mIi; In hiippliml with blood-vessels, 

-■,.ia;,,., ^.- / ,.^,, ,..*,j|,i„i;(„|i.(| MrniiiH membranes as the 
-.judj'.^i >J^.„■i <A^^Mj\ t„t ih(. iiiiiity nCtiilMTclr, becausein that 
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Bystem it may best be followed iu all directions. The appear- 
ance, however, may be sat'ely cxplaiued in the following man- 
ucr: — The tubercle is throwu out under the influence of a 
tulMircidar diathesis by the vhscuIht centres wliich arc forming 
in the false membrane, and arranges itself around thom : the 
more abundant — the larger — it is, so much the more promi- 
nent docs it render the vascular apparatus that radiates from 
its centre. 

The tubercle formed upon scrouB membranes is frequently a 
hemorrhagic product ; csiwcially when it is a result of the 
procesAes just described under sections (1) and (2); indeed this 
is sometimes the case when it is thrown out by a primary 
exudative process. 

The congestion that attends its production not mitreciuently 
degenerates into inilammatiuu, and that, for the most part, 
furnishes a hemorrhagic exudation, in tlie same manner, but not 
to the same extent, as the inflammation of a false membrane 
in which tubercle is formnig. As has before been explained, 
the hemorrhagic nature of the exudation i» owing to the fact of 
the blood being impoverished in fibrin by the exudation of 
tulwrcle, and also ui the second case to a local circumstance, 
via. the imperfect formation of the vessels in the fake mem- 
brane. 

f. Cancer. — Serous membranes are often perforated by 
malignant growths mIucIi have originated externally to them : 
the pleura is invaded by masses of cancer de|)osited in the 
mediastina, and by lai^ exuberant growths in the maniAuc ; 
and the peritoneum, amongst other growths, by those which 
Lobstein has named '' Retro- peritoneal." But cancer appears 
on these membranes as a primary disease also. As a general 
rule, ita appearance there has some connexion with the existence 
of cancer in lui orgjin adjoining, or contained within, the serous 
tac i m that it always shows the cancerous cachexia to be very 
far advanced. 

Tlur most common forms of cancer found on these mem- 
branes are the areolar and the medullary ; the latter having 
not uufreqnoutly the melanotic character. It consists either 
of lamina:, which vary in extent and arc unequal in thickjicss; 
or of small nodules, like tubercle, which germinate in the 
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tissue of the serous membrane ; or of larger knots and tuberous 
niastHis, which shuut furth from the tissue over the surface of the 
membrane. Moreover, upim Ibc serous layer of the dura mater, 
numerous morbid gi-owthn, allied to me<lullary cancer, are 
fouud, the internal and minute construction of wliich presenta 
very much variety. 

In large itemus cavities, bucIi ais the peritoneum, there are 
somewhat rarely found very lai^ ailveutitioiiH growths, vhich 
have the «ame general characters as those under oonxideration, 
but arc very louscly connected with the serous membrane by 
one or a few points, or are even eutirety uuattacluxl. 

If, as often happens, inflammation should attack a cancerous 
growth on a serous membmne, the result is a hemorrhagic 
exudation : the exphuiatiou of the occurrence is found in the 
very imiicrfect state of the vaacidur apparatus involved in the 
inflammator}* process. (C'om|Mire what has hc-en said as to the 
local causes of hemorrli:igic exudation.) 

g. Anomalies of secretion, and morbid contents generally. 
•^Pree gas is not imfrequcully found collected iu different 
quantities within serous sacs. It is met with chiefly in lai^ 
serous cavities, such as the plctmi nud peritoueum, and ita 
presence is due to the e.srajie uf atmovphcnc air from the ur 
passages, or of intestinal gas from tlie bowel. It is fictrasioTially 
produced by the decomposition of ill-constituted and long-stag- 
nated cQ'usions ; or it may be a product of the exudatiTe 
process itself. In a few cases, it may even be a morbid secre- 
tion (cxhalalion), from the serous nieiiibrane during life. 

Besides this, and the various products of inflammation already 
described, there occur also collections of serous fluid, and of blood. 

Collections of *erKJ» constitute dropsy of seroiis and smovial 
sacs, and of bursse (Ganglia] : the qimntity of fltiid varies, and 
with it the enlargement of the cavity ; its colour, too, and its 
consistence and compositioUj especially iu respect to the quantity 
of plastic material it may contiun, vary considerably. The 
remarks already made upon dropsy in general npply also here. 

The effusion of blood into serous cavities— actual hemorrhage 
— must be carefully distinguished from hemorrhagic exudation. 

An account of various other elTusious will be found in the 
chapters on the particular serous sacs. 
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Lastly, the carities of seroiu and bjhovihI nicmbranea some- 
times contaiu free loose bodies, wMch have various origius, and 
differ accordingly in their appearance and construct iou : those, 
more partiexJarly, which are met with in the peritoneal ca\nty 
vary much in their kinds. They are found in the ca\'ity of the 
peritoneum, witliiu the tunica vaginalis testis, in the pleura, in 
the sac of the araclmoid, and iu the vcutricles of the hrain ; 
they are aUo particularly curamun in Beveral of the s^-novial 
cavities, especially iu the knee, and iu burstc, (articuliu- mice;) 
they even occur in auomaJioua serous sacs. 

Tlicir usual size varieji irom that of a railjet-seed to that of 
a pea or a bean: it is an exception to find them larger, but 
they do sometimes reach the bulk of a waluut : they are gene- 
rally roxmd or oval in shape, hut pressed somewhat flat ; Bomc< 
times their figure is irregular. They are mostly firm and elastic; 
and from the smoothness of their covering, wliich glistens like a 
serous membrane, they acquire a polished appcarauce, but some- 
times there arc rough and villous spots upon them. 

With regard to their origin, the ohscn'ations of Laennec and 
B^lard prove that some of them originate outside the serous 
memhnuie; while the iutenuil construction of many others 
indicates that they were formed within its cavity. 

The first kind inchideJi the fihnnd and fihm- cartilaginous 
concretions, some of which contain bony nuclei. They are 
orig;inally developed iu the subserous cellidnr tissue, or in the 
scirouB tissue itself ; hut as tliey gradually force the membrane 
before them, they become inve^sted with a prolongation or 
duphcature of it, which remains comiectcd with the rest of 
the membrane only by a jxrdicle ; at length the pedicle being 
worn away by friction, the cartilage fidls loose into the serous 
cavi^. It has a proper serous covering, which often heara a 
.trace of tliis mode of development in being deficient at the 
spot where it was separated from the pedicle : it is thcu com- 
pleted by loose shreds of cellular tissue. 

Those of the second kind are the fibrillated and albuminous 
coagulations and precipitates from morbid elfu-sions. They 
arc distinguished by their uulform smoothness throughout, by 
a delicate albuminous investing mcmbnmn, and frwjuently by 
their mauifest Hrnuigcment iu concenti-ic lamiiifc. 



PART VI. 

ANOMALIES AIVD DISEASES OF MUCOUS MEMBRANES 
IN GENERAL. 



§1.' Defective and Excessive Development. — Congenital dcfi- 
ciencT of a mucous menibrane involves deficiency of the ap- 
paratus wliich it compoBes, or which, as the expressiou is, it 
inveatH or lines : always, therefore, whcu the mucous membrane 
is absent, the whole apparatus is absent too. The only instance 
of acquired deficiency is a pjuiial loss of substance, and it varies 
iu character considerably according to its cause. 

Prcteniatural devclupiiicut is sometimes an original anomaly, 
which may be exhibited iu a congenital excess in the length and 
capa<nty of mucous canals and cavities^ in the eustence of im usual 
api>endages and duplieatures, or iu the unusual slw; of prolonga- 
tions and folds wliiirh nutiirally exist in the membrane. Somc- 
times such an anomaly is acquired : it is exemplified in the 
similarity that exists between the surfaces of abscesses and fia- 
tulie, and mucous membranes; in other words, as Otto describes 
it, in the development of anormal cavities and canals, which, like 
normal nnicous membranes, arc connected, or about to be con- 
nected, with the surface of the body : it is further illustrated by 
the restitution of lost mucous membraneB. 

In regard to the former, whether the lining membrane of 
the abscess or fistula be composed of cellular tissue, of serous 
membrane, or of any other structure loosened iu its texture so as 
to re»»emblc cellular tissue, it is at first a granulating vascular 
layer closely connected with the subjacent structiu-cs ; but after- 
wards it becomes a more distinct membrane, and may be 
isolated from them : its free surface may be smooth, or may be 
covcrwl with shreddy appendages and prolongations. Iu its 
atmctiire it has a general resemblance to mucous membrane ; 
bnt inasmuch as it has few follicles and no actual villi, it is 
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aud villi altc^cthcr disuippear : its surface is pale and smooth, 
aud gUstcus like a sorous membrane. A similar attcuuation 
is obscncd in the mucous mcmbraae surrouuding various 
extensive losses of substance, both during and after tbeir 
repair. And there is yet niiothcr instance of the same coudition, 
in which certain ports of the mucous system not only become 
extremely thiu, but also undergo a change of texture: it is a 
consequence of the gradual and excessive distenaion which it 
produced by tlic accumulation of matters secreted during some 
occlusion of the cavity. This subject will be further considered. 

^ 3. Diseasea of texture. — Both acute and chronic diseases 
of mucous membrane are, as is well known, exceedingly fire- 
quent ; aud hence, as well as from the manifold connexions 
which they maintain, both in their origin aud consequences, 
with other systems aud organs, they are diseases of great 
importance. For the most part, they arc the result of that 
Beusitiveucss to all changes in the material components of the 
fluids, — whether immediate (primary), or produced through the 
medium of the nervous system, — as well as to all deviations 
from the proper evolution and distribution of the impondcrHhlc 
principles, which attaches to mucous membrane, as the most 
vascular of all structures, and the chief oi-gan of absorption and 
secretion. Hence almost all acute (febrile), and many chronic, 
constitutional diseases establish themselves in various ways, the 
former rapidly, the latter gradually, upon these membranes. 
There are varions processes, irritative and inflammatory, by 
which this is accomplished ; but in the present chapter only 
the cardinal forms will be treated of, the catarrhal, the exudative, 
and the pustular ; the other specific processes of the same class 
will be found described amongst the diseases of the separate 
portions of the mucous system. 

1. Hyper<eniia, apoplexy, hemorrhage, anofmia. — Mucous 
membranes arc sometimes actively congested, either in con- 
sequence of some direct irritation, or from a special relation 
of the constitution of the b1oo<l to a particular portion of the 
membrane: sometimes the congestion is passive, and occurs 
lu a consequence of marasmus aud ad^'namia, particularly in 
tho tracts of membrane lining the respiratory organs and 
iotestinal canal. Again, it may be mechanical, aud extend 
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OTer large areas, and even over the whole of large divisions 
of the mucoua system : the congestions which arc found in 
the respirator)' organa and intestinal canal iu diseases of the 
heart, lungs, and liver, arc of this kind. 

It presents various degrees. In the ordinary and slight 
degree, it cither entirely diMappear^ after death, and the mem- 
brane, whatever may have been its state during life, is found 
pale ; or the ramitlcations of veins, or perhaps the capillary 
^*e8sels arc full of btood, and the membraiie is red and injected. 
When it has been acute, it leaves the membrane swollen and 
relaxed, and more or less evidently succulent, while the mucous 
and sub-raucous tissues are slightly ajdenialcius : when ehronic, 
it occasions thickening and hypertro|ihy of the membrane, and 
a permanent increase of its secretion of mucus. 

In a higher degree, the congestion advances to vascular 
apoplexy, and apoplexy is followed by bleeding into the pa- 
renchyma, and from the surface, of the membrane: the more 
rapidly the congestion lias arisen, or been nngnientcd, the 
soouer does the hemorrhage take place. These occurrences are 
met with chielly iu the bronchi nud nlimcutary tube, where 
they may arise either from active, or passive, or meehanical 
congestion. The mucous memhrano appears red and swollen, 
&om its injected capillaries staudiug thick together; or dark- 
red and tumid, from injection that cannot he distinguished from 
effusions of blood into the parenchyma ; or, Itistly, more or 
less bluod is found upon its stu'face, or collected in the cavity 
whicli it encloses, while it is itself either in one of the states 
just mentioned, or collapsed, pate, and bloodless. 

It must, however, be remarked, tliat bleeding from mucomi 
membranes in general, excepting that from the bronchial mem- 
brane, is rarely the result of mere congestion ; for the most part, 
and in the case of the stomach and intestinal canal especially, 
the heniorrhiige proceeds from some other part of the mem- 
brane, which is di»ea!»ed in texture, though it very often 
appears quite trifling in extent, or may be so small as to be 
scarcely discoverable. 

Ausemiain mucous membranes is the result of diminution of 
the general mass of tlie blood, and ca|>ecially of loss of blood 
by hemorrhage ; it is, therefore, only a local sjinptom of general 

III. 4 
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auDcmia. The pallor which cn»wc», under such circHmstnnoe», 
csirecially iu the mucous membrane of tlic intcstiuiJ carnal, 
where it proeeeds rhieflv from gelatinnm Honmiiigx, presents a 
remarkable waxen hue, and a yellowish shade of colour. 

2. Ittjlammaticms.- — o. Catarrhal injiamniaiion. — ^TUis is the 
oominon inflammation of mucous membrane ; it ia sometimes 
an ordinary catarrh^ resulting from the known atmospheric 
iufluCQCcs ; sometimes it is the local expression of n constitutional 
disease, and ia then a K{)c<rific catjirrh, cither exanthematous, 
typhous, impetipnous, gouty, or the like : occasionally it is 
produced by direct mechanical or chemical irritants, &c. ; more- 
orer it accompanies tlie viirious processes of ulceration and new 
growth that take place upon mucous membranes, varying in 
such cases both in intensity and in extent. Its course is some- 
times acute, sometimes chronic. 

a. Acute caiarrhal infiammation. — The anatomical characters 
of this disease are as follow : 

(1.) Redness, which varies from a pale rosy tint to a deep red : 
it gradually diraiuishes towards the margin of the inflamed 
spot, and then passes into the natural colour of the tissue. 

(2.) The injection may involve merely the finer ramifications, 
or it may amount to a complete distension of all the vascular 
apparatus, and wtU, therefore, vary iu each membrane acconling 
to the Bpcc-iHl arrangement of its pcripheml vessels. To the 
unassisted eye, the membrane then appears uniformly saturated 
with red, 

(3.) Even with n slight amount of reddening and injection, the 
inflamed nierabranc loses its transparency, and becomes cloudv. 

(4.) Its tissue becomes filled with an opaque grayish, or 
a sanguineous, gra\ish red, fluid, and the membrane appears 
swoiiea ; the papilln: and mucous glands being in the same 
condition, its surface seems warty or papillary', anti uneven. 
Sometimes the epithelium is raised in delicate, translucid, 
miliary vesicles which nrc filled with a serous fluid. 

(5.) It may be easily torn, and readily separated firom the 
Btmcturcs beneath. These structures, and cspetnally submucous 
layers of cellular tissue, arc loose, filled with a serous or 
aanguineo-scmus 6uid, spotted here and there with small 
extravasations of blood, and fragile. 
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) At the commencement of the inflammation, the secretion 

the natural quantity, find is watcrv : r» the iiLflamma- 

vnnee^, it (liminisbea in nmuuut, and beconif^a npBqiie and 

; Bt the acme of the in flam mat ion, it ceases altogether. 

tliis it is gradually restored again, and is frequently 

• r liked n-ith a littte hlood : it then asaumca a pnrnh;nt appcar- 

, and become.H ver)* abundant ; and remains in this (wndition 

omc time after nil other nioi-ks of the inflamniation, even 

' nielliag of the tissue, have subsided. This is especially the 

in mucous cavities. 
.. oreover, inHnmmations of Fcry great intensity deposit a 

for leas plastic exudation upon the free surface of the 
bnuie : tlie miliary vesicles iipim catarrhal! mucous mem- 
• Ml which were mentioned above, arise from tliis cause. 

nite iuflammatioQ often has a marked tendency to return 
_ slight occasions ; severe attacks of it frequently terminate 
erfieial siippuration, which may even continue habitually, 
commonly it becomes elirouic. 
Cltronic catarrhal injfammatifm. — The anatomical charac- 
ters of this form of intlammation are, — 

(1.) A dark, didl redness iiieliuing to brown, injection, and a 
VBiicose state of the vessels. 

(2.) Increase of bulk : the mucous membrane becomes thick 
and tumid ; the swelling of the papillse and follicles renders its 
surface uneven, esj)e<n;dly if thft process have been of long 
duration and the glands be nbuiifhiut : its tissue, becoming 
denser and more compact than iiatiunl, is hence aisc^— 

(3.) Tough and resiBting, and is •vnih difficiiltj* tfim ; it is 
more firmly connected, too, with the subjacent tissues, and they 
become swollen, dense, and tough (hypcrtrophied). 

(t.) The secretion is a ^lyisli or yellowish gray, opaque, 
v-iscid muc\is. 

Chronic inflammation usually leaves behind it a permanent 
tumtrfaction, or hypertrophy of the mucous niembnuie, and a 
continual excessive (tecrctiou of a grayish white mid milky, or of 
a gliusy trauspareut pasty mucus, — a blennorrhoai, which may or 
may not be attended with an exuberant formation of epithelium, 
and in which, accordingly, tlic epitheUnra is either rapidly 
thrown ofl* from an almost bare, and, as it seems, excoriated 
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mwjvtu juaahnoie, or aocumolates over the whole, cr over pwti, 
uf' tJu« vuHJHce, kud thus fomu a complete lammated oovering 
I'^r ;t, >jr ptttcieii of Tarious thickness here and there npoo it. 

'J'ii« hvpertrophied membrane itself is pale, <a more com- 
luouJy uf a rut$ty brown, or slate gray, and after a time, oi a 
dark bJu'; wluur; it is thick, compact, and firm: when it ii 
uxjjl'jrui J£i tbic'kuebs its surface is smooth ; sometimes, from the 
^reat mcraasi: m the size of its papillae and follicles, it is warty 
and rugged ; and butly, even various duplicaturea and pio- 
iijtii^iiXiouh may be formed upon it. 

'ilie twrj bi«t-iueutioncd inequalities of the membrane are per- 
maiieiit, iuiiuuvable folds of the membrane : they constitute what 
ib called the mucuuii or cellular polypus, or the vesicular polypus. 

ThebC' jxjlypi are processes of the mucous membrane oi 
xariimn thickiice» and length. In shape they are sphenudal 
or el'jixgated, or like ninepins or cylinders ; and their free ex- 
tr<;m)ty i« thick ajid blunted. The mucous membrane and the 
tibfcue ^>eneath it becoming hypcrtrophied at particular round 
circumscribed Kpfjts, form a somewhat flattened convex tumour, 
and progrcsbiiely change into a honeycombed cellular tissue. 
Little by little tlie tumour drops into the cavity of the organ, 
dragging with it th(; Nurrounding mucous membrane, by which, 
at. by a comparatively thin, and more or less elongated pedicle, it 
rccuajjis attached. 'J'he jKilypus then consists of a cylindrical 
prtjlongation of Diucous membrane, which contains a cord of 
dubuiucous tissue, and of a truncated extremity or knob, at 
wbicli the tisi^ue proceeds to form itself into a honeycombed 
clustf.'r of vetiieleH and follicles, and becomes lobulated like a 
cauliflower; it pn^scnts a system of dilated capillary vessels; 
now ajid then it becfimeit turgid ; it secretes a jelly-Uke mucus 
in iti> int<:n>tices, and when that is discharged, it shrinks. 

I'olyjii do not occur with equal frequency on all mucoua 
menibrancis. They arc especially frequent iipou those mem- 
bran(;s, and parts of membrane*, that are bulky and thick, and 
luivc abundance of follicles, and that arc frequently attacked 
with catarrh. Such arc the Schneiderian membrane, the 
unicous coat of the stomach, especially its pyloric half; that of 
the large intestine, particularly of the rectum ; and the mucous 
membrane of the uterus, more especially about its cervix. The 
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cellular polrpna occurs, but less frequently, in the pharynx, the 
larynx, and oesopha^s, in the small inte-stines, the nrinary 
bladder and urethra, — though it is somewhat frequent in the 
female urethra : it is extremely rare, and indeed almost never 
occTirs, in the trachea and bronchi, in the Fallopian tubes, 
and in ducts generally. 

Their catarrhal origin explains why they occur in such 
gjeat numbers, whether separately or, as they mostly exist, in 
clusters, upon one mucous membnmc. 

In their thrusting the mncous membrane before them as 
they enlarjfe, and in their even protruding into a cavity, and 
haugiu}^ iu it by a pedicle of mucous membrane, the form of 
the polypus is often imitated by various new growths in the 
submucous structures, especially by lipoma, fibroid tumours, 
and even by cancer. Several of these new growths have been 
distinguished from the mucous polypus by the names of fibrous 
and fleshy poljTii. 

A poiut of some importance is the condition of the sub- 
mucous tissues during catarrhal inflammation and blcnnorrhtCH. 
The increased sensibility of the mucous membrane gives rise to 
Tcry frequent reflex movements in those which are irritable, 
and when the course of the process is chronic, they hecume 
hypertrophied, as well from the permanent increase in the 
quantity of fluids arriving in them, as from the process itself. 
At length, if there be much hypertrophy, the irritable aud 
contractile submucous tissues gradually l>ecome paralysed, find 
their respective cavities and canals are permanently dilated. 

jMureover, chrouic catarrhal inllummation sometimes ter- 
minates in suppuration and nicer, — an event which more fre- 
quently occurs, aud with more rapidity, when an acute in- 
flammation supervenes. In that case the redness bccomca 
more vi\id, and ^cerns as it were identified with the mncous 
membrane, while the membrane itself is chrmged into a friable 
tissue, is swollen with blood, and resembles a spunge, or a 
spongy gland. Matter appears, either extended, as a moro 
or less smooth coating, over the surface of the membrane, or 
collected iu small quantities in its substance; and iu this 
manner the tissue gradually disappears, — the whole process 
constituting the catarrhal (simple) suppuration, or catarrhal 
phthisis of mucous membrane. It leaves behind it an ulcerated 



bmdl of lubstance, oorrespanding in size to the extent of the 
inHammatorv process, — a catarrKal ulcer, which mnr be limited 
bv, or may extend deeply into, the adjoining Bnbmucous tisitue. 
If, in the former case, the ulcer he small, it heal>t readily, its 
base becoming a dense cctlnlar tissue, and the surrounding 
mucous membrane being drawn in, nod at length becoming 
adherent, oFer it. An ulcer of larger extent anjuires a fibro< 
callous base, but docs not cicatrize; it remains bare, and some- 
times obtains a smooth covering like serous membrane: in canals 
with soft walls its tendency to shrink occftBions strictures ; and 
it often, from the application of various powerful agents, becomes 
the seat of chronic inflammation or of gangrene, slougha away, 
ulcerates anew, &c. The character of the catarrhal ulcer pro- 
bably varies according to the uatiu^ of the catarrh. 

Itoth acute and chronic catarrhal inflammations, and the 
various proccAses in which they terminate, may atl'ect the follicles 
of a mucous membrane principally or alone. The walls of the 
folUclc then redden, and the parts adjuimug, as well as the 
follicle itnelf, become injected, tnmid, and enlarged : its secretion 
diminishes in quantity or is suppressed ; but sometimes it is more 
abundant than natural, and either pours freely forth, or being 
retained in the cavity of the follicle, becomes inspissated, and 
undergoes various other secondary changes. The result of this 
process sometimes is a permanent enlargement (hypertrophy) of 
the follicle, a dilatation of its cavity, or an habitual profuse 
secretion of a tenacious glassy mncua^—foUicular blewtorrhoea. 
Sometimes the process terminates in suj/fmratiun of the follicle^ 
find foUiculur ulcer. It becomes converted into an abscess, 
which usually bursts through, and discharges itself upon the 
internal free surface of, the mucous membrane : a small, 
round, crater-like ulecr is then found situated at the top 
of a rounded conical tumour, and having a hard baae : as the 
vujipuration of the follicle proceeds, the ulcer becomes larger 
and fthullou'cr, nod when the follicle is quite destroyed, is 
eodrided by a border of louse mucous membrane : it then 
extends superficially, or, which is rarer, deeply amongst the 
aubraucoDB tissues. 

This process is mostly seen oa membranes which have follicles 
in abundance, and are disposed to catarrh; on that of the air- 
passages, for instance, particularly in the larynx; or in the 
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intestinal canal, especially iu the large iutestines, where it 
produces very exteusive derastatious. 

0. Exudative jirocKtsea. — Processes of exudatiou are fre- 
qaently met with in particular portions of the system of mucous 
membranes : but their nature is very various, as their products, 
aud the condition of the mucous membrane iu connexion with 
them, manifest. 

The best kuowu exudative processes upon mucous membranes 
are those named croupy inflammations, especially those that 
occur in the pharj-nx and air passages. They are characterised 
by their plastic product, which varies iu eonsistcnce from that 
of cream to the toughness of leather, and is grajish white, or 
yellowish and fibrinous : it sometimes covers the membrane at 
a few insulated spots, aud sometimes forms a mure extensive 
film over it like hoar-frost; occasionally it invests the mem- 
brane like a layer of gauze, while in some cases it constitutes a 
membranous, and very often a tubular, lining for the mucous 
surface. 

From alt analogy it is probable that, at the commencement 
of the process, a serous fluid is effused, by which the epithelium 
of the diseased mucous mcral)rane is destroyed, and that the 
exudatiou of the plastic matter takes place afterwards. This 
matter, the general characters of which have just been depicted, 
fonus iu ft severe case a membranous coaguluui, the tliickuessof 
which may vary, but not unfrequently ecpials, or even exceeds, 
a line : towards its margins it is thinner and less tough, and it is 
at length lost in a layer of rauco-purulcnt substance. At first 
it adheres to the mucous membrane, and on that surface which 
adheres to the membrane some incipient vascularity is some- 
times SQCU iu the form of small bloody points ; sonic of these 
pcnnta are single, others divide into fine twigs towards their 
peripheral extremity. At a later period, a viscid, muco* 
purulent fluid is effused beneath the plastic exudatiou, so that 
it becomes loose, and is at length set free. 

The mucous membrane underneath the exudation is variously 
tinted, but for the most part is of a very pale rosy colour : it 
looks sore aud excoriated, and is more ur less swollen, and its 
papillae especially arc distinctly swollen : its surface is covered 
with numerous red, soft, bleeding spots like grauulations, which 
eoirespond to the vascular points on the adherent surface of the 
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exudation. The submucous tissues, especially ibc cellular tissue, 
appear infiltrated. 

Neither during nor after the croupr process does the raucous 
membrane sufTer any material injury to its texture : the speedy 
production of mucus and epithelium prevents any further or- 
ganization of the plastic exudation beyond the rudimentary 
couditiuu just described, luid it never eutera into au organic 
connexion with the mucous membrane. 

The croupy process occurs on all mucous membranes, and 
somutiuics extends over a very wide tract. The mucous mem- 
brane of the respiratory organs sliows an especiid tendency to 
it, and we meet accordingly with larj-ngcal croup, tracheal 
croup, broncliial cruup, and croupy pneumonia, lu those 
parts, and on the inuer surface of the uterua after childbirth, 
it is verj- often a primary process; while on most other 
mucous membranes it is only secondary, and occurs principally 
as a couscquencc and an expression of the degcucration of an 
exanthema!; on 3, or typliuua, or eomc other pnicess attended 
with exudation, such, for iustanccj as the cholera process; it 
arises also from pyseiaia, &c. 

Other exudative processes give rise, either from the first 
and exclusively, or else after ftiruishing, or whilst furnishing, 
a plastic product, to a louse, pulpy, purifoiip or sanious exuda- 
tion, of a variously shaded brown and green colour, and a veiy 
offensive sraelU The mucuus niembrane, under such an exu- 
dation, softens to a pulpy, or a shreddy and crumbling mass, 
which has an ofren.sive smell and the same colour, or may be 
also dark hrown, chocolnte. coloured, or like coffee grounds 
from hemorrhage. These processes are named pnirefactit^ and 
may be primary, but they are much more frequently secondary. 

A special form in which these exudations appear^ ia that of 
the benign and malignant aphtha:, — exudations, that is, which, 
at first at least, are confined to rounded or oval spots. They 
are most common by far on the mucous membrane of the 
mouth and phan,-nx ; they do, however, occur on all other 
membranes, but are then generally secoudary. The process 
of softening that goes on beneath the exudation occasions a 
loss of substance in the mucous membrane, that may be called 
an aphthous ulcer. 

Other exudative procewes, which for the most part extend 




MUCOUS MEMBHAiNES. 



57 



over large portions, or the whole tract, of a raucous membrane, 
furnish products Umt arc cither albuminous, jelly-like, and 
pellucid ; or milky, mixed with delicate fihriuous flakes, and 
pasty ; or thin fluid, mostly serous, and of a very pale grayish 
white, yellowish, or reddish colour, or quite colourless. Tlicy 
run their course, sometimes with moderate redness and injec- 
tion, sometimes with remarkable paleness of the mucous mem- 
brane, with tumefaction, infiltration, and at length softening 
aud removal of the epithelium, with softening of the tissue of 
the membrane itself, and degeneration of it to a palc-grayisb, 
yellowish, rosy, or dark red stratum that is apt to bleed, 
and may be wiped ufi* like pap, and with similar softening of 
the follicles. Such processes are, fur the most part, secondan,-, 
and their chief seat is the mucous membrane of the intestinal 
tract. The most remarkable of them for extent, for quantity of 
product, and for the rapidity of its course, has been learnt in 
modem times, — the Asiatic cholera. 

In very severe cases of the exudative process, the submucous 
muscular tissues become paralysed : they are blanched, relaxed, 
and infiltrated. 

c. The Exanthematous processes upon raucous membranes arc 
allied to tlie exudative. They are ttnuictinies the manifestation of 
■ rery groat degree of constitutional disease, and form a comple- 
mentar)' addition to eruptions on the general integuments ; 
•omctimes they arc vicarious with the crisis of an eximthcma 
upon the skin, which, from various influences that we are 
ignorant of, is insufficiently developed ; and sometimes they 
constitute a specific eruption, arising from a special relation 
between the general disease and a particular tract of mucous 
membrane, — mucous exanthema, as it has been lately deno- 
minated. The sent of the two former kinds is chiefly mucous 
membrane where it iidjoitis skiti, but to a certain extent 
also it is found where mucous membrane in coiuiected with the 
original " atriU uwrbi ,'* such as the lining of the mouth, 
pharynx, tracheal {>assages, conjunctiva, or urRthra : the last 
kind, on the contrarj-, is confined to particular parts of the 
mucous system, as to the ileum la t}^hus, and the colon in 
dysentery. 

The following arc the forms obscrrod : diffused or cirrum- 
■cribcd redness or spots, — erythema which sometimes, by their 
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nlcendve proenses of the parti of the mncoiis s^rstem &ra 
•epantely adverted to. 

4. CEJema of muams membranf*. — All the procenM already 
dMcribed, eapeciallr tbc cxudatire nnd exnntbematona, art 
attended with oedema; and so also is the ulcerative, in rarioits 
A g r ee i and to various distances from the actiul seat of disease ; 
but dedema may originate also in the submucous cellular tissue, 
in conaequence of many primaiy and secondary congestions and 
inflammatioDS which occur in it and in its neighbourhood- 

Tbc nsoal seat of the iofiltratiou i» the submucous tissue. 
It generally forms a pale yellowish or gr»}*ish, translucent 
and tense, or a flabby nnd moveable swelling, not distinctly 
circumscribed, over which tbc upper layer of the mucous 
membrane is stretched: when it is considerable, it c:itciids 
through the whole thickness of tbe mucous membrane also, 
which then loses the character of its structure, nnd may be 
torn with the slightest effort. 

The tedema reaches its higher degrees chiefly on membranes, 
mod daplicatui*e8 of membrane which are extended loosely and 
iDOveably over thick strata of cellular tissue, cs{]ccially upon 
the mucous membrane of the intestines and their valves and 
folds, and the dupUcaturcs at the orilicc of the laryux. 

Its importance depends upon the processes which occasion 
it : it is only at certain parts that it becomes at all serious, 
as At tbe gluttis, where it contracts and at last closes tbe 
orifice. 

5. DepotUion — Metastaaig — on mucotut membrane. —This 
on the whole, is an uncommon appearance. It sometimes 
presents the character of a small collection like a furuncle, and 
sometimes forms a flat scale over the superficial layer of the 
mucous membrane. It ends in ulceration or in slough, ac- 
cording to the nature of the poison in tbe blood by which it is 
occasioned. 

6. Mortifieati&n qf mucwt membrane. — Mortiflcation pre- 
sents itself in various forms : the mucous membrane may 
become a grayish -white, or whitish -yellow, dry and rotten, or 
»oi«t and lacerable, eschar: such is the change that results 
from pressure in strangulated hernia, from excessive distension 
and extension, or when it is separated from the subjacent tissues, 
through which it is supplied with blood-vessels. 
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Or^ after having suffered absolute stagnation of the curreut 
of blood, it may degenerate into a dark brown, or dark greenish, 
shreddy, friable 8u1)stance, which gives out the extremely 
offensive smell of sphacelus, and is more or lc«» intiltrated. 

Or else, during the softening of an inflammatory product, 
which is infiltered through the tissue of the membrane, and 
generally also is combined >vith an aphthous exudation npou its 
surface, ditfused, or more commonly, circumscribed portions of 
the membrane degenerate into a shreddy and crumbling, or an 
uniformly pulpy moss, that is variously discoloured, aud has a 
very offensive odour. 

AiVhen affected with the actual sloughing described under the 
first-named forms, the mucous membrane generally shares that 
condition with other adjoining structiu*es. 

7. Softening of mucous memhranea. — If we exclude from 
consideration the relaxations of tissue that mucous membranes 
suffer from inflammation and OEHleraa, and the solutions which 
take place during and after exudative processes, we shall 
fetill find conditions occurring on some mucous membranes, 
particularly iu the stomach, ccsophngus, and intestiniil caual, 
which differ entirely from the former, both in their causes 
and in their anatomical characters, — conditions which are 
included within the term softening in its restricted sense : they 
will be found treated of amongst the diseases of the apparatus 
in which they occur. 

8. Change of texture vfMch mtteotia memf/rane undtrrgoeg 
when prftcrnaluraHtf exposed to atmospheric air, and when hng 
subjected to distension.- — a. The mucous membrane of pro- 
lapsed and everted organs ia liable to the former kind of 
change. At first an acute inflammation attacks it and occa- 
sionally rises to considerable severity, but afterwards it becomes 
chronic, and at length terminates in induration. Such mcm- 
braoes become dark re<l aud swollen ; their secretion soon in- 
creases in quantity, aud then they produce a puriform moisture: 
they may even clothe themselves with a plastic exudation, while 
undenicath tliey appear raw and excoriated. At length the 
inflammation moderates, the secretion just mentioned ceases, 
and the redness diminishes, but the membrane remains thick- 
ened, and its texture more compact than natural; it is covered 
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with a thick, closely-adherent layer of epithelium, and hence 
appears dry on its surface, smooth, and glistening ; its internal 
texture resembles that of tendon ; and it acquires something of 
the appearance of the corium, or of a regenerated, or cicatrit, 
tissue. 

A. The second change of texture nffects the inner coat of the 
excretory ducts and reservoirs of glands, and of other hollow 
orgaus which are lined with mucous membrane : and the con- 
dition under which it occurs is that of some contraction or 
closure of the orifice, in consequence of which the secretion, of 
the gland, or of the raucous membrane itself, accumulates, and 
gradually distends the cavity beyond its normal dimensions. It 
is observed in the gall-bladder, in the Fallopian tubes, and even 
in the uterus, in the excretory ap^iaratus of the kidneys, and 
in the appendix vcrmiformis of the ceecum. This change of 
texture consists in a slow atrophy of the mucous membrane, 
and gradual condensation of the submucous cellular tissue to a 
serous layer, which at last takes the place of the mucous mem- 
brane. The tissue being changed, of course the secretion abo 
is gradually altered j and instead of mucus, a fluid like synovia, 
and nftenrards a thin serum, arc secreted. This condition 
bears generally the name of dropsy of the respective organs, — 
dropsy of the gall-bladder, of the Fallopian tubes, of the uterus, 
&c., — dropsy of the excretory duels of glands. The mem- 
brane which usurps the place of the mucous structure is thence- 
forward subject to the diseases of serous membranes in general; 
and some of them are remarkable as not occumng to nonnal 
mucous membrane, or to submucous cellular tissue ; such for 
instance as ossification. 

9. Adventitious formaliona. — Strictly speaking, very few 
adventitious growths are developed in and from the parenchyma 
of mucous membrnnea themselves : for, with the exception of 
teleangiectasis, tubercle, and cancer, and of thcHC, indeed, 
only particular conditions nnd forms, almost all the new 
growths belong to the submucous cellular tissue. But as that 
tissue is intimately connected with the mucous membrane 
ov«r it, so arc also the ue\\ growths that originate and 
■prcad in it. The mucous membrane becomes involved in 
**nou» ways, as may he deduced from the following remarks. 
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There are, moreover, scTcral other affections of the same claw, 
to which mucoiiB mcmbraues are subject only after having 
undergone a previoua chunf^c of texture, 

a. Growths of horn and hair Imre, in a few cases^ been seen 
upon different mucous membnmcs, particularly on the con- 
junctiva, the raucous membrane of the intestinal canal, and 
that of the urinary bladder. 

b. lipoma. — This growth is almost confined to the submu- 
cous cellular tissue of membriincs near which a considerable 
quautity of fat is oceasionnlly deposited. It is by no mcaus 
rare in the aubraucous cellular tissue of the iutcstiual canal, 
especially of the small intesHnes ; and it is met with also, but 
less frequently, in the stomach. It forms a rounded tumour, 
with a broad, or a somewhat constricted base ; its size is mostly 
inconsiderable; it protrudes into the cavity, and ia covered 
with the lining membrane, of the organ in which it is developed. 

e. Cysts are formed in cellular or other submucous tissue, 
but they very rarely occur. They displace and stretch the 
mucous membrane, and, when of large size, even produce 
attenuation and atrophy of it. 

d. Fibroid tissue occurs as — 

a. An adventitious fibroid growth of various tazo in submu- 
cous tissues : as such it presents itself under two forms, the 
ser^md of which, for several reasons, is of much importance. 

One of these forms is that of spherical, oval, or subovate, 
bluish white, tough and elastic, concretions, the texture of 
which is very compact. It occurs in extensive tracts of sub- 
mucous cellular tissue, particularly in the stomach and intestinal 
canal, and forms moveable tumours which protrude inwards : 
they are very seldom larger than a pea. 

The other form is that which has been named fibrous, to 
distinguish it from the mucous or cellular, polypus ; an adven- 
titious growth of fibrou.s, and for tlie most part lax, texture, 
Tascnlar, succulent, apt to swell, and geucrally more or less 
lobulatcd towards its periphery. It takes root by a single, or 
by several stems in submucous tissues of fibrous or muscular 
texture ; it then grows towards the cavity of the organ, and 
thrusts before it n covering of mucous membrane. If it 
reach a large siw, it expands tlie cavity on all sides; but if 
there be any hinderance to its increasing in the direction of the 
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cavity, it will grow principallr in one direction, in either case 
destroyiDg the walls of the cavity, even though they be of 
bone. Of this kind are the large fibroid growths, also named 
sarcomatous polypi, that spring from the submucous periosteum 
of the nares and adjoining cavities, from that of the basilar 
process of the occipital bone (the upper wall of the pharynx), 
from the perichondrium of the cartilages of the larynx, and from 
the innermost (submucous) layer of the substance of the uterus. 

(i. Fibroid tissue occurs also as fibroid and cartilaginiform 
thickening of the walls of mucous cavities which have been 
converted in the way already described into serous cavities : 
the fibroid tissue may then, as in the case of membranes 
orif^nally serous, be deposited as an exudation, upon the surface 
of the new membrane, or as a subserous production, beneath 
it. Under the same conditions, that is to say, only afler the 
mucc>us membrane has undergone this complete change of 
texture, — 

e. Anomaious bone is formed upon it, or oasificaiion, as it is 
called, takes place : and this again may be a subserous produc- 
tion, or an ossified exudation on the surface. Cavities of mucous 
membrane are in this manner sometimes converted into bony 
capsules ; but the only instance in which I have obsened it is 
the gall bladder. 

/. Xew growths of cellular tissue, or condylomata, occur upon 
some mucous membranes, especially upon the female organs of 
generation, in the mouth, &c. 

ff. Teleangiectasis. Congenital vascular ntevi are, on the 
whole, a rare occurrence in mucous membrane, especially if those 
be excepted which extend from the skin to adjoining mucous 
textures, as, fur instance, from the skin of the face to the 
mucous membrane of the lip. When they do occur, it is 
usually in the form of bluish red, flattened or irregular, ele- 
vations of various sizes, and rarely in that of actual tumours or 
excre-iccnccs : they may be most frequently observed on the 
inner membrane of the intestinal canal. 

A. Tuhercle. Tuberculosis is one of the most frequent, and, 
at the same time, most destructive, diseases of mucous mem- 
branes : its frequency, however, is not the same in all of them. 
The devastations which it produces, too, though they vary 
considerably in their degree, are greater, on the whole, than 
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86 which result from any other process upon mucous mem* 
"^ 'Sea. The tubercle is deposited in the parenchyma, ■'. r. m 
■ • corium of the membrane, mid iu the immediately adjoining 
V - j»tum of subnmcuus ecUular ti»»uc, — 

'A \a. Either gradually and nt intervals, for the most part 

,ihout any manifest congestion and stagnation, in the form 

•isolated or clustered, gray crude granulation ; 

^3. Or, vith evident sjnuptoms of inflammatioD, as an 

vammatory product, infiltcred into the parenchyma of the 

'nibmue, and partly alsiu exuded upon its free surface. The 

^(<iuct, in this case, either has from the first the character 

■^ yellow tubercle about to soften ; or it becomes rapidly 

^S .coloured, aud soon acquires that character. Large tracts of 

.-oous membrane degenerate into a lardacco-cascous aud firm, 

^ firiabic, layer, and the submucous tissues become dense, 

"^^ous, and thickened. Acute tuberculosis, in the form ofex- 

c^^Qaely fine, tranajiarent, aud fryataliioe, or of opaque, wheyllkc 

^ vish, granulation, seems not to occur on mucous membmucs, 

east, not in the marked degree in which it prevails on 

» »>u« membranes, and in certain parenchymatous orgnns. 

^Precisely the same forms of tuberculosis seem to occur 

*thc follicle^ and glandular apparatus peculiar to certain 

,cous membranes, such as tho«c of the mucous membrane 

the bowel. 

Of the several large sections of the mucous system, the most 
fireqiiently diseased is the iutestinal tract : next come the air 
passages, and after them the lining membrane of the sexual 
organs of the female, the seminal duets of the male, and the 
urinary passages in both sexes. And it is chiefly certain parts 
of these membranes that arc subject to the disease, as will 
ap[}ear in the consideration of the diseases of the Kcvei-al 
organs; for there are some parts which rarely, and others that 
never, become tuberculous. Those to which the former obser- 
vation applies arc certain portions of several mucous mcm- 
branjes, which, in the abnndnnre of their glandular apparatus, 
Approximate to the character of so-called parenchymatous 
organs ; but still there arc remarkable exceptions to this rule. 
Tims, in the intestinal mucous mcrobrauc, the disease occurs 
chieHy in the ileum, which has an extensive follicular apparatus, 
and in the folUclcs themselves ; and, in the mucous mciubranc 
ill. 
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of the air passages, principally at the posterior wall of the lanux, 
which is so rich id glauda : in the sexual organs of the female, 
on the other hand, the cervix and raginal portion of the uterus, 
and the vaginii itself, all which arc richly supplied with follicles, 
are exempt from tuberculous disease ; the glandular mucous 
niombranc of the stomach is rarely the stmt of it, &c. 

Tuberculosis of mucous membranes is sometimes a primary 
disease, as is the case particularly when it occurs on the inner 
coat of the fallopian tubes and uterus ; but far more frequently 
it is a secondary and dependent affection, occasioned by pre- 
vious, and for the most part adraucod, tuberculosis of some 
parenchyma which stands in close relation with the diseased 
membrane, or of some generally important parenchymatoiu 
orgxn, such, for instance, and, above all, as the lungs. 

This condiliuu of tuberculoses in mucous membrane, vis. 
their originating from a considerable amount of coaxtituhonal 
disease, which is already manifested by an advanced tuber- 
culous affection of a parenchymatous organ, is the reason why 
tubercle in that membrane undergoes scarcely any other meta- 
morphosis than that of softening, and gives rise to tubercular 
phthisis of the membrane. 

The gray ffranular tubercle softens in the substance of the 
mucous membrane, and forms a small vomica. Opening on 
the free stirface of the membrane, the vomica becomes a small 
circular ulcer, the margin of which is sometimes flabby, but 
usually is hard and prominent : its base is composed of m 
stratum of mucous membrane, or of subrauoons cellular tissue ; 
and it also may be soft and las, but it is usually callous and 
condensed. 

This primary minute tubercular ulcer enlarpes ftuperGcially 
as well as in depth, by coalescing with neiglihouting ulcer^ 
and by the softening of tubercles which have l>ccn deposited 
secondarily, during its progress, at its border and base. It 
thus exchanges its original form for a secondary and still more 
cbaractcristic one; for it acquires sinuous, serrated, jagged, 
and gelatino-lardaccous borders, and a denKe callous base, beset 
with islandi and far-jutting promontories of mncous mem- 
brane ; while the tissue of tlie base, as well as of the borders, 
appears interwoven with tubercles, for the most part yellow 
and softening. 
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Tlic tuberculou* injiitratioa of mucous membrane burrows in 
different directions, and becoming cnseo -purulent, degenerates, 
togetlier with the tissue which it involves, aud which has lost 
its characteristic structure, to a tubercular sanious lUHtter. 

From the mucous membmne, aud especially from the base of 
the tubercular ulcer, the depasition of tut)crcle advnoccs into 
the different submucous tissues, aud gives rise to a destructive 
ulceration that io membranous cauals and cavities leads to 
perforation. 

The tubercular ulcer of mucous membrane very rarely 
hcnls, as may be snpposed from what luts l>eeu said. Wlien 
it does so, it always leaves at its burder^, aud still more in the 
structiures that formed its base, a permanent callous condensa- 
tiou, corresponding to the original size of the ulcer. But 
for an account of tliis, and of several esttential peculiarities 
which tubercle and the tubercular ulcer present on different 
mucous membranes, I must refer to the description of the 
diseases of particular mucous organs. 

i. Cancers. — Mucous membranes are very subject to cancerous 
affections; some are more fi-exiuently diseflsed than others, and 
especially the mucuus lining of the whole alimentary tube. It 
would, however, be erroneous to regard every such affection as 
a primary affection of the mucous membrane; for in the ma> 
jorityof cases, the cancer originates in the subjacent ceDulnr 
tissue, and the mucous membrane is diseased secondarily and 
by contiguity. 

Although auy of tlie various cancerous growths may occur in 
nincous and submucous tissues, yet, so far as I am aware, not lung 
definite, nothing supported by numerous observations, can be 
brought forward to prove the occurrence of cancer priniarily 
in mucous membrane, or to show the condition of that mem- 
brane when the cancerous growth ap|>cars origliiully in the 
submucous tissue, except in the cases of areolr.r, medullary, 
and fibrous cancers. 

The areolar and the medullary are the forms of cancer in 
which primary cancerous degcncralioii occurs in the tissue of 
the mucous membrane. They are rather fi-equent. 

The areolar is known 1)y it^ characteristic dcgeueratiou : it 
extends, for the most part, over large tracts of mucous mem- 
brane, especially in the stomach and intestinal canal. 
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The medullary presCDts itself, — 

a. Sometimes as nodules, which are of a rounds or slightly 
conTCx form, or which even produce a navel-like depression on 
the free surface of the mucous membrane : they are situated in 
its parenchyma, but project more or less above its free surface ; 
and they have a lardaceous, or medullary (encephaloid) ap- 
pearance. Cancer of the mucous membrane in this form is 
scarcely ever the primary cancer in the system, but is almost 
always a consecutive aft'ection, combined with some previous 
cancerous disease of the adjoining suhmucous tinsucs. 

/3. Another form of cancer which occurs more frequently, 
and particularly on certain mucous membranes, is looked upou 
most properly as a kind of medullary cancer. When iu an 
advanced state, it forms more or leas extensive spherical tumours 
(fungi), which are attached by a constricted neck-like base, or 
eveu Mliat might, with reference to their bulk, be named a 
pedicle. They take root in the parenchyma of the mucous 
membrane and the immediately adjoining celhdar tissue. 
They are for the moat part loose, very vascular, abundantly 
supplied with blood, and of a bluish-red colour ; and they readily 
swell, and bleed frequently and severely. They are com- 
posed of a delicate membranous texture, that sometimes 
breaks down into fibres, sometimes into laminas, and is 
filled with a whitish or whitish-red marrow, or a similar 
encephaloid juice, tn many cases, the mucous membrane is 
affected in this manner at some one circumscribed spot; in 
other cases the growths spring up on a membrane in the 
form of smaller excrescences which arc jLtlached by a pedicle, 
and at their free extremitiea are shreddy and grow like a 
cauliflower, and are clustered so closely togetlicr, that the 
whole tract of mcmbrauc which they occupy seems to be 
degenerated into them. Their elementary texture, and their 
development from their mother-soil, has been already described, 
and a special fumi has been mentioned as an epithelial fungus. 
I have also shown their alliance with the cauliflower ex- 
crescences that occur on anomalous serous membranes, i. e. on 
the inner surface of cystoid growths ; an<i, lastly, have men- 
tioned, that they no doubt constitute for the must part the 
erectile cancerous tumours, as they have been called, par- 
ticularly by French observers. 
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Thcf are often found in tbe mucons membrnno of the 
stomach and ioteatiiial canal; but they arc particularly fre- 
quent within l!ie urinary bladder. Frfqnently, and indeed 
generally, they constitute the primary cancer, that i» to say, 
that which first appears in the organism ; aud they continue 
the only one, until by their sauiuua discharge aud hemorrhage, 
they prove fatal. 

Mucous membrane ia always affected by fibrous cancer 
secondarily, being destroyed by the advani-c of that growth 
from the submucous tissues. The mucous membrane may be in 
VBi-ioU!i conditions : of these some have been described alrea([y, 
and others will l)e mentioned in the account of the particular 
organs in wltich they occur; but there is one character which 
may be spoken of in this place, which it shares with other 
structures that become involved by contiguity in cancerous 
diseases, and more particularly wit!i the skin, namely, that 
when encronched upon by & mass of cancer, mucous membrane 
becomes adherent to it, united with it, aud at Icugth entirely 
lost in it. 
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§ 1. Deject and Excest in Development. — -Congenital dcSciency 
of the integuments is extremely rare, whether extending over 
the whole, or only over parts of the body. An instance of 
the former kind was observed by Bartholin ; and Cordon met 
with a case in which the skin was wanting from, the knees 
to the toes. 

Upon the skin of new-born children there are often seen 
circumscribed spots, the complete development of which has 
been arrested by some pressure during fstal life. It is un- 
commonly thin and transparent, and its defect appears pro- 
portioned to the closeness of its union with the fibrous aud 
serous membranes beneath it. Instances of this deficiency are 
seen in hemicephatus, in spina bifida, and in several of the 
Kssious of the anterior wall of the trunk, A congenital defect 
of another kind has also been met with, in which the genera] 
sac of the integuments is so small at particular spots as, 
according to an obscr\'atiou of Otto's on the lower extremities 
of uew-born children, to form strictures. 

An acquired partial deficiency of skin is produced by wounds, 
burns, suppuration, sloughing, and other causes from which losses 
of substance ensue. 

A preternatural growth of skin may occur as a congenital con- 
dition and produce an increase in the capacity of the general sac. 
The additional skin is loose and moveable, and hangs in folds 
and appendages ; thus at the end of the spine it forms a sort 
of tail. Instances of nn acquired excessive growth of skin are 
famished by several of the Cuc^'sted tumours: they usually 
present here and there spots that resemble cutis ; and they 
arc the tumours iu which the hair that grows in cyata ia 
chiefly fmuid. 
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The same class includes all cases of n^neration of Bkin, 
wbetber destroyed by wounds, burn!*, or cauterization, by tbe 
various ulcerative processes, or by mortification. The loss 
is in general easily repaired, but always in a form that dJSen 
more or less from the original skin. The new structure 
consists of A dense cellular layer of various thickness, and 
of epidermis ; but it has ncillicr papillic, sebaceous glands, 
hair follicles, nor sudoriparous glands. It is usually tightly 
stretched and whiter than natural : sometimes it is smooth 
and shining, sometimes it has a rugged and uneren, stellate, 
knitted, or areolar surface : very often it is but slightly moveable 
over the subjacent structures, and occasioually is intimately 
united with them. It lies beneath the level of tlie surface ol' 
the rest of ttie skin. 



§ 2. Anomalies in the Size {capacity), the Thickneta, and the 
Form of the Sac of general Integuments. — In regard to sise, 
the congenital anomalies abrendy mentioned belong also to 
this section. Further instances of acquired anomaly in this 
respect arc found, on the one hand, in the contractions, short- 
enings, &c. which result from various losses of substance and 
the cicatrization consequent upon them ; and on the other hand^ 
in the dilatations to vniious amounts, which are produced, for 
the most part, by gnuliml distension or traction. Aloreover 
loose, or soft and elastic, pendulous growths of various sizes 
are formed npon the skin : within an attenuated eorium they 
inclose a delicate cellular tissue, most of which is newly formed 
(molluscum itimplex), and occasionally they eontiuu also some 
adipose tissue, which has protruded through the meshes of the 
deeper layer of the eorium. 

The form of tbe cutaneous sac is disfigured not in these 
cases onh'j but also in a more or less striking manner when 
there exist, or have existed, many diseases of its texture. 

The skin deviates from \ia natural thickness in both di- 
rections. 

An abnormal thickness is sometimes occasioned by congestion 
or intlammatioo of the skiUj and attended with expansion and 
moittucss of its texture: sometimes it is the result of a con- 
tinuance or repetition of tlte same processes, in which ease 
the deposition of their plastic product in the tissue of the skin 
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adds ooudensation of texture and firmacss to the increMa 
of its thickness : sometimes the cause is liy[)ertrophr, which 
agniu may chiefly affect the papilla; or ihe deeper layer of 
corium : atul, lastly, it is somctitucs the cQ'cct of the develop- 
ment of adventitioos growths in the corium. 

Hypertrophy of the skin is in many nievi a congenital 
afic'Ction ; but more frequently it is extended over wide tracts 
of skin, and is a result either of Ktugnatiou in the venous or 
lymphatic system, or of habitual inflammatory processes, par- 
ticularly those of exanthenmtuus and impcLigiuous nature. It 
accompanicti, on the one hand, under the name uf elephantiasis 
(Pachydermia of Fuchs), exuberant growths — hypertrophies— 
of the subcutaneous cellular tissue; and on the other hand, 
most probably nil, but particularly the more important, aaoma- 
lies of the secretion of epidermis. 

The form it presents is very variou.s. Sometimes the hyper- 
trophied portion of skin is smooth, sometimes the irregularity 
of the hj-pertrophy renders the surface rugged and tuberous: 
the skin may be movcnble over the subjacent structiires, but 
in advanced dcgixes of the disease it is stiff and adherent, 
especially to fibrous strncturcs ; aiid the diseaspd pnrt^ the leg for 
instance, then becomes immovable ; its muscles, and cvcu its 
bones shrink, and the articular extremities of the latter become 
anchylosed. 

The papillse become hypertrophied in various decrees" aud 
forms: sometimes they resemble the villi of the intestines; 
sometimes they constitute excrescences which are attached by 
a pedicle, and truncated, or split like a tassel at their free 
extremity, or arc sessile, rounded, and like a mushroom, &e. 
Hy|>crtrophy in these forma is st;en on na;vi, iind on portions of 
skill M'hich have long been withdrawn from tltc atmospheric in- 
tltiencc, and exposed to that of wiu-mth and moittture, or have 
been covered with emollient and slightly irritating plasters, &c. 
It is noticed also in parts at Mhicli the skin has been in contact 
for a lengthened period with its owu secretion, as it is iu the 
deep fissures between the rolU and knots of skin in cases 
of elephantiasis; in the neighbourhood of chronic ulcers ; and 
on spots of skin covered nlth scaly eruptions: the hy[>cr- 
truphy uf the papillai is very marked also in decided eases of 
ichthyosis. Lastly, it is found, — at least it is assumed as pro- 
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biiblo. — tlmt the i^niiine tximmon wurt (VorrDca rulgaria) s« h 
bj|K;rtru|)li^ of tlic pn|)ilin bencnth a very thick layer of epidcr- 
inifl, which di\tn iu shcntli-likc pnjccs»cs into the deeper parts of 
the growth. Wtirttt nro oxcccdiiigly common ii|hiii thu hand, 
oipociftlly ou the flngon ; occasionnlly too they oectir in other 
pM-U, M, fur uixtHucc, ou the forcorra. 

The nkin muy yield to diiitcuNiiHi or traction fn>m irithm, and 
bocomo uiiuaturally fhin. lastftnccfl of this are met with in 
caKni of dropsy uf very dilatable serous «ncB, of the [icritoncum, 
for instance, or the tunica vngiiinlix tej^tiit ; in auasorca; or 
when Urge tunioara are growing in the subcutaneous cellular 
tissno. 'Hie fiuciculi of fibrci tliat compose it^ deeper layers 
tcparatu from one another, its exterior dcusc stratum becomes 
«o thin oa to be transparent, and even at last to suffer gradually 
u solution of continuity. In the fuetus, under these circum- 
stAUCOi. it as-Humca tin: character of a serous or (ibro-serons 
membrane, and uniting intimately with the subjacent mem- 
branous structures, appears, as was before said, to be deficient 

at such S[H}t9. 

When long continued pressure is exerted n|>on one fixed 
ipot of skin, such, for instance, as is produced by a tumour, 
complete atrophy sometimra takes placo: the skin is gradually 
reduced to a thin vascular stratum, which secretes a viscid 
epidermal mucus, and at length is completely pcrfuratefl. 

Primarr atrophy of the general integuments, strictly speak- 
ing, docs not occur; but they become atrophied rather fre- 
quently as a secondary consequence of repeated attacks of 
inflammation, especially those of impetiginous character. The 
skin l>ccomcs thin and rmscular, acquires a dirty brownish or 
bluish colour, and generally gii-cs way upon very slight injury ; 
at last it changes into a dense white cicatrix tissue. 



^ 8. AmovtaAe* in CotuUtmcr. — Laxity of the corium exists 
ODagMiitaUy in caaea of nsvus ; and congestion or inflammation 
will, after birth, bring on a state in which the texture of the 
akin is loosened or expanded. It becomes loose also in parts 
whidi are withdrawn from the air, and continually expoaed to 
BMbture ; in parts where perapinitiou is oottstantly taking pUcc, 
•ad in the hands of little children, who have a habil of sacking 
ttem. Idc Bnt, again, cutancoua tinue is sometimea tncreaacd 
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in density and hardened ; it becomes hypertrophied and thick- 
ened, or without being thickened, it may be hypertrophied, dry, 
and harsh. 

A certain amount of softness of the skin, as well as of hard- 
ness and dryness, is sometimes merely an indiTidual peculiarity 
of the whole organ. 

§ 4. Solution of Continuity.- — The general integuments are, 
in the first place, liable to very uutucrous and very varied me- 
chanical injuries: solutions of cuutiuuity may also be produced 
in different ways by the action of chemical agents upon the 
skin ; aud, lastly, the same resnlt ensues from the many ulce- 
rative pnjcessea that take place in this structure. We must, 
however, notice the varioua forms of separation of the epidermis 
irora the corium (spontaneous excoriations), that are occasioned 
and kept up by diseases of the skin, the spoutaneous lace- 
rations already alluded to, that are produced by extreme 
distension, and the fissures extending into the corium, which, 
in many chronic diseases^ proceed from the splittiug of an 
extremely dry epidermis (chaps — Rhagadcs). They heal in the 
usual manner, either by immediate cohesion of the lips of the 
wound, or by granulation and cicatrization. 

5 5. Anomaliea in Colour. — The deriations from the natural 
colour of the integnmenta are very numerous. They are, in 
general, cither an absence of colour or pallor; or a deepening 
of it ; or with one or other of these may be combined a dis- 
coloration. Sometimes they are universal, at other times 
they arc confined to larger or smaller tracts, or even to points, 
of the skin, in which case they are often almost peculiar to 
particular regions of tlic body. Their site may be the cutis 
Tera, and their principal cause an anomaly in the quantity of 
blood circulating in it» vessels, or rather a transient or perma- 
nent alteration in the constitution of the blood ; or they may 
be situated in the epidermip, especially in the innermost— the 
Jdalpighian — layer of it, and may proceed either from the 
removal of the fibrin from the elementary cells of which the 
layer is composed, or from their containing an excess of fibrin, 
or some unusual pigment- Their cause is, in some cases, an 
anomaly in the constitution of the blood, iu others it is some 
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external inflnencc aOcctiug the akin during life : but in neither 
caw is the mode in which the cause oprriUcs fullj- understood. 

Laitk, all dineuses of the texture of the ttktn are, of course, 
attended and followed by chaugcit of its colour. 

Paiior, or chnn^ of the colour to a variously tinted white, 
IB observed durinp^ the lack of blood that succeeds hemorrhage 
and exhaunliug diseases; it occurs in dropsy, aud tn a very 
marked degree in oases of chlorosis. lu Albinoca (Leocs- 
tlnupiH) it is the result of a congenital deficiency of pigment, 
labile in Achroma, tlie same defect is acquired. The latter 
condition may be seen in Negroes, and indeed iu Europeans, 
wherever the surfnce is naturally dark coloured; fts, for 
iuHtance, at the parts of generation in either itex, where it 
appi'ars in the form of white sintH of various Bize, that gra- 
dually spread, end at last, in some few cases, amount to a 
Rgeueral discolouring. 

Yellow, cither pure or mixed with green, is the well known 
colour in caHcs of icteru8. A similar hue, hut inclining to 
brown, arises from tlie deposit of pigment in the epidennia, 
either in small stains, or in Inrge discoloured tracts, or even 
over the whole stirfocc of the body : the cause of this deposit 
is still partly obscure. The uuiforui embrowning of the skin, 
brought on in parts that nrc exposed especially to the light of 
the sun, is of this kind also ; as wf II as the spotted stains or 
summer freckles (cphelis) ; and the liver spots (chloasma) which 
depend upon anomalies in the biliary system, and in the sexual 
syMtcm of the female. Tlie colour of the skiu generally becomes 
dark, when with neglect of it and indulgence in alcohol nre 
combined infiltration of the liver with Cat, and a tallowy state 
of the adipose substance, particularly of the sulK'utaneous layer 
of fat. The skiu, in the last case, feels fatty, soft and velvety, 
like that of a negro ; its colour proceeds from the deposition of 
a pigment containing fat in the deepest layer of the epidermis, 
— a fact of particular interest, on account of the combination, 
just mentioned, in which it stands, 

Hed colouring of the skin appears in extremely numerous 
formv, and with rru-ious shades of yellowish, bluish, livid, 
copi>ery, brown, and so on, which are well known as patho- 
gnomouic of various diseases. It occurs in eases of mere con- 
gestion, in inflnnimation, in exanthcmalous and impetiginous 
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■pvooe u ea, in teleangiectasis, and many of the diseases of the 
texture of the skin. The redness inclines to blue, and even to 
black, in hemorrhages into the cutniicous tiiiiiuc, or upon its 
surface, in sugillHtiuns, ecchymosis, vibitea, jictcchiie, &c. 

In cases of cyanosis there is a general bluish or bluf colour 
of the intcgumetits ; but it is priucifially marked iu Mtuattoni 
where the skin is deliciitc and highly vascular, and in the 
extremities. The blue tint, when limited to certain spots, is a 
result of local cuugcstlou. A trauslcut blueness of the skin 
has also been noticed, in u few crises, at viu-ious parts of the 
surface, but its internal cause is unknown. (Otto.) 

Spots (livorcs) of a bluish-red, a lind, or a blackish<blue 
colour, appear upon the body soon after death. 

Various shades o( bronze arc produced upon the skin by the 
long-coutlnued use of nitrate of silver : they sometimes gra- 
dually disappear, but occasioually they remain pwtiiaiiently. 
Ko evidence has yet been obtained as to the scat of this dis- 
colouring: it appear* first, and has its deepest hue, on parts of 
the body which are exposed to light. 

A black colour is observed principally iu old cachectic persons, 
in whom it is sometimes difl'use and extends over large tracts 
of skin, especially iu the lower limbs, and eometiracs appears 
iu the form of black nodules, which arc dejrasitcd chiefly on 
the face. It has in a few cases been seen gradually spreading 
over the whole body. It is named melasma, and is a different 
aifoctioQ from cancer melanodcs of the skin. 

Almost all these dlseolouriugs occur aUo, as congenital and 
partial appearances, in the various npe\T. 

A taumi/ colour, a dirty gray, a diriy bUtish, a ivaden hue is 
by far the most frcqucut of all the changes iu the colour of the 
skin : it is an expression of dyscrasia, and of faulty chymifica>- 
tion, and is found in the course of acute and chronic diseases. 



^ G. Anotnade* of Textvre. 

1. Cottgeatiun, — hejuurrhage, — antpmin. — A passive con- 
gestion, limited to certain parts of the skin, may be constantly 
observed on the dead body. It is sceu, too, ou the whole in- 
teguments, as a dark redness, with a blue or black tint, in the 
course of acute and chronic adynamic diseases, and in most in- 
stances of agony : it is very marked in part« of the body that 
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ore at a distance from the heart, and becomes extremely so if 
there be any mechauical latemiption of the circulation. 

CongeHtion in a higher dfgrec gives rise to hemorrhage into 
the tissue of the skin; Bometimea in small circumscribed spots, 
Bometimea in streaks, and sometimes to a large extent : it may 
take place upon the surface of the corium beneath the epidermis, 
or in the tissue of the former; and, in the latter case, it ia 
usually associated with hemorrhage into the subcutaneous tissue 
also. The blootly spots iu Werlhors morbus ntacutosux* and in 
8cur\'y, the petechise in the course of typhus and typhoid 
fevers, &c. are instances of such hemorrhage. Its occurrence 
is facilitated by delitacy and susecptibihty to injury on the part 
of the walls of the capillary vessels, and by a tendency to 
transudstion on the part of the blood. 

Amcmia of the general integuments is a local part of an 
universal ametnia, and is always uccoinpanied nith collapse and 
pallor of the skin : the pallor acquires a waxen character when 
the skin is delicate, and especially if at the same time it be 
rendered tense by the presence of fat or o^enia. 

2. InJIammatiotu, — Inflammation of the skin (dermatitis) 
may result from very various external influences, which arc but 
partly known, and be au idiopathic, substantive discnse : it also 
very frequently occurs as a syinptoraalic and dependent affec- 
tiou,- — a reflex of other morbid processes. Regarded in an 
anatomical point of view, it is found sometimes difi'use, and ex- 
tending over large tracts of skin ; sometimes it is circumscribed, 
and confined to one or more small spots. 

In the first form, the true cutis is the part attacked, and 
sometimes only its external layer and papillic — erythenta : at 
other times the dcejuir layer also, that is to say, the whole 
thickness of corium is affected; and that constitutes pfOeg- 
tnonous inflammation. 

From it, mid particularly from the erythematous form, there are 
several transitions to the ffVcwwisrWAfrf inflammation of skin. The 
vimplest form of the circumscribed h fnnoicuhr inflammation. 

Allied to this arc several of the acute and chronic exanthc- 

tous processes. 

X proceed uow to speak of them in detail. 

P Voir Uchrcni* Ihuot. Epitlol. de AiTecttonibui « ConiMttft Mf tnlifi. Ilanonr, 

IJS5. p. y-Ho.] 



THE SKI\. 



8! 



a. Erytkewatoiu infiammation of skin. — Erythcmatona in- 
flammation, as lias becu mid, ia au inflammation of the outer- 
most layer of skin, which contains the pnpillai ; and it inchidcs 
not only tlic slight iuflRmniation proUuctd by ext«rmil agents, 
such as the heat of the sun, fire, cold, irritating plasters, 
trifling injuries, the stinpi of insects, &c., but also sponta- 
neous inflammations of exauthematous nature, which arc essen- 
tially connected with other morbid processes, such as the I'arious 
erythcmata, erysipelas, scavlatina, measles, intertiigo, Sm. 

Erythcmutous tutlommations usually run nu acute course, but 
several of them arc apt to recur, and to become habitual. 

The following are the anatomical characters of the disease. 
The redness is for the most part bright and uniform, but some- 
times it is irregular, presenting here and there various forms and 
outlines of a deeper hue, and very frequently it has a shade of 
yellow : the colour gradually diminishes towards the border of the 
iuflammatiun, and passes imperceptibly into that uf health: it 
disappears upon pressure, and quickly returns when the pressure 
is remitted. TUwe is mostly but trifling swelling, such as can 
be perceived only by the touch, and at the border of the dis- 
eased spot. The exudation is determined hy the intensity of 
the process : sometimes there is none ; sometimes a watery 
fluid, effused slowly or very rapidly, raises the epidermis in 
small and scattered, or in confluent, vesicles. The under 
surface of the skin is reddened, has a granular or uneven 
glandlikc appearance, and is covered mure or Icjis distiuctly 
with a grayish white, soft, gelatinous, plastic exudation, which 
is sometimes jwirforated and cribrifonu, and sometimes is reticu- 
lated on the surface next the skiu. If the iutlammntion still 
increase after this product is deposited, thn redness becomes 
darker, and the exudation reddish, milky, and at last purulent. 

Af^er death the redness has generally disappeared^ but tho 
swelling is still perceptible ; the epidermis is either easily 
separable or actually separated, and the surface of the cutis is 
moist, and covered with a viscid aiid more ur less purifurm 
exudation. The redness ia seen on a transi-ersc section to be 
conflned to the outermost thin layer of the cutis; the deeper 
layer is pale, and is somewhat iufiltrated only when the in- 
flRmmntion is intense : the subcutaneous cellular tissue is 
then in like manner slightly inflltrated. 

III. G 
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Erythematous iiiflaiumatiou gcucrall}' terminates by resoln- 
tion, the epidcrinia peeling off one or mure limes, accurding to 
the seventy of the inftamtvintion, in the form of a mealy powder, 
or a bran-like scurf, or of larger scales and Inminfc, until the 
skin, covered with a new thin epidermis, looks smooth and 
shining and of its healthy colour. 

b. Phiegmonoits infammaiion of skin. [True dermatitis.) — 
Phlcguiuuuus iuflamrantiuu extends beyond the papillic into the 
deeper strata of the coritiu], nn<l sometimea involves not only 
the entire thiekness of thiit part, but also more or less of the 
subcutaneous cellular and adipose tissue. It arises very often 
from the contact of powL-rful external npplieatiuns, like hurtling 
or cauterizing bodicfi, with the skin ; and sometimes, nithout 
manifest external occasioUj from an internal cause ; sometimes, 
again, it is produced by the extousiuu of inflammation from 
subjacent structures, from cellular tissue, muscles, veins, or 
absorbents. 

Just as, under certain circumstances, the plilegmonons arises 
out of the erythematous inflammation, so also has it several 
degrees of its own, w^hieh pass imperceptibly into one another. 
Its course is in most cases acute, but it is often chronic, and 
then usually becomes acute from time to time. 

The following are the anatomical characters of acute plilegmoa 
of the skin. The redness of the inllamL'd s|>ot is generally deep 
(saturated) and dark, it varies in its tint according to the state 
of the blood, and does not disappear upon pressure: the 
swelling is moderate, but the firmness of the skin amounts to 
decided hardness : the tissue of the cutis is fouiul upon section 
to be red, and to have a homogeneous fleshy appearance; its 
reticular structure has disappeared j the fat contained in it has 
lost its characters; and it is also easily torn : the subcutaneous 
cellular and adipose tissue is minutely injected, and iuBUered 
with a serous fluid. The under surface of the skin presents 
more or less reduess, and a shreddy, grauular appeaiauee, and 
is covered with a viscid cxuilntiou, that as it softens becomes 
purulent. 

Chronic phlegmonous inflammation of the ^kin, such as is 
developed gradually out of repeated attacks of erythema, and is 
kept up by various constitutional affections that arise from the 
suppresi^ion of normal or of anomalous excretions, presents very 
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different characters according to the degree of tlic inflammation, 
and tbc circumstances by which it is occn»iotied and main- 
tained. 

The redness is usoallj dull, and inclines to a bluish, bmvn, 
or bronze colour. 

The tumefaction of the cutis itself is slight : its density is 
sometimes increased, sometimes decidedly diminished; and it 
is accordingly firmer than natural, or loosened in texture, and 
spongy. 

The cutis when exposed is sometimes found smooth, uniformly 
softened and spongy, sometimes it is unevenly ^annlar, and 
cither soft or rather hard. It is covered with a limpid, watcrj-, 
and colourless, or with a yelluwish, yellowish rod, and bloody, 
or with a thick, viscous, clear or turbid, and yellowish white, 
or & yellow purulent, moisture : these products soon change 
to dirty white, asbestoe-likc, epidermal scales, and then peel 
off J or, becoming thickened and dried, form a covering like 
various kind* of bark. 

The subcutaneous cellular tissue is sometimes infdtrRtcd with 
a viscid serous fluid, and injected; sometimes it is denser thnn 
natural, hard and lardaceous, &c. : as the fat disappears, the 
inflamed sjwt is depressed beneath the surface of the adjoining 
healthy skin. 

This inflnmtnation terminates in various ways. 

Acute phlegmonous inflammation sometimes terminates in 
reaolutiony but it leiives the diseased part of a bluisli>red colour, 
very susceptible of external influences, and liable to a re- 
currence of the inflammation for a long time afterwards. It 
often gives rise to destructive suppuraiioa of the stipcrflclal 
layer, or of the whole thickness, of the corium. Tliat cont is 
then replaced by a cicatrix, which becomes more or less flxed 
to, and blended with, the subjacent structures : if inflamed aud 
suppurating surfaces of »kin l>e brought iuto mutual close 
contact, they may even unite with one another. 

Extensive phlegmonous inflammations and suppurations of 
the skin, particularly those which are producctl by bums and 
scalds, verj' often lead to a fatal re^iult, either speedily by 
exhavjttion of the vital powers during the violence of the fei-er, 
or more slowly by their drain upon the blood, by congestions, 
inflammations of internal organs, especially of the lungs (hypos- 
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tnsLs), or by exlinustive serooa exudations, [mrticulttrly on the 
mucous membrauo of tlie iutc-stioes. Bums, and c«|»eciftlly, as I 
have observe<l, burns of the skm of the ulMhimpn, are in n few 
iustuuces attoudcd by fatal hcmorrluigo fn)ni tlio bowels, which 
is most probably introduced by an exudutiTC prooeaa. 

Nov and then, acute pliluginouona inflammation of the skin 
terraiuates in mortification .- but of this hi'icaftcr. 

The cousequencea of chronic cutaneous phlegmon do not 
cease with the permanent anomalies to which it gives rise in 
the stratum beneath ; these arc in themsclrcs of a serious cha- 
racter, but they obtain peater importance from their relation 
to the integrity of the whole organism. At one time it lejives 
behiud it a condensation and thickaiing of the skiu, iu which 
the subcutancona cellular tissue also is gcncndly involved,— 
hypertrophy 'nith induration, and adhesion of the skiu to tha 
subjacent structures. 

Under certaiu etiological ctrcumetances, the inflamed spot 
becomes a viciirioua organ of srcrelion. Tlie exposed skin, 
hanug thrown out a few granulations, secretes a thin fluid, 
Mliich is often very acrid and corrosive, and gradually cats 
away the substance of the cutis. If at length, the conditions 
being favorable, the secretion should suh»ide, and the part 
heal, the cutis is replaced by a dirty brown, vascular, very 
vulnerable and frail stratum, whit-h, for the most part, produces 
targe scales of epidermis iu conbiderahic quautity, and is very 
long iu turning pale, and iu acquiring iho firnmcss of a sound 
cicatrix tissue. The whole mtitamnrphoaia is a secondary 
atrophtj of the cutis occasioned by the inflammation. 

Chronic inflamroation of the skin frequently cuds io ufcera' 
tiort: and espcciidly is this the case when, from some internal 
or external cause, the chronic is rapidly exaggerated to a more 
intense degree of inflammation, or when iuflnmmation returns 
at a part where the change into cicatrix tissue is going on. 
Suppurative and sanious destruction, iu various forms and 
to difl'crent extents, that is to lay, ulcers, then ensue with 
more or less rapidity. 

It may happeu that several of these terminationa of inflam- 
matiou exist near together, or are associated with a continuance 
of the inflammation. 

c, FuTuncuiar lujhiumotion. — The forms iu which this kind 
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of iuflftmnintion occurs are furuuclc and anthrax : it occnpies 
the deeper, areolar layer of the curium, and the ei^Uular tiftsue 
filliug the intci-spnces of its network. A circumscribed 
swclliug at first presents itself,no larger than a henipsecd or a pea, 
which, as it {n^duaUy increases in size, heconics remarkable for 
the (reactionary) inflammation that attends it: for the inHamam- 
tiou forms proportional ly a wide halo arouud the swelling, cor- 
responding with the pain and the marked clegre« of tension 
that exist; it reaches also into the deeper structurca, and 
fixes the swelling of the skin to the subcutaneous cellular 
tissue. Before reaching ita highest point of severity, it fur- 
nishes a product that is known by the name of a (Pfropf), core 
or plug. 'Iliifi product has bccu regarded as sloughy cellular 
tissue; but, upon more thorough examination, it i« found to 
be a product of the inflammation going on in the cellular 
tissue contained iu the meshes of the coriuu, and to resemble 
false membrane, — to he, therefore, exudation. It occupies the 
whole thickness of tlie corium, and exists there before the 
avclling is very perceptible : at first, it is closely connected 
with the burrouuding ii^ccted tissue, but, as the (rcactiunaiy) 
inBammntion around it produces suppuration, it is thrown out. 
The core has iu fact nothing in common with separated sloughy 
cellular ti&suc, it is exudation ; though it certainly may con- 
tain a few fibres of cellular tissue iuterwovt-n with it, which 
have been severed from the rest by the suppuration going ou 
around it. (Gcudrin, Asehei-sohu.} 

In furuncle only one such product is fortoed ; in anthrax 
there are several of them near together. The reactionary inflam- 
mation around and beneath is very considerable, corresponding 
in degree to the pain and the feeling of tension. If before the 
commencement of suppuration, and consequently before the 
loosening of tlie cores, an incision be made into an anthrax, 
an uniformly red, spongy, or reticular tissue is exposed, the 
meshes of which are filled with cores. At a later period, 
when the cores are loosened from the inflamed tissue, and 
suppuration is just coming on, each core is found siirronnded 
by a substance hke jelly. When, at Iciigth, suppunitiuu is 
established, the cores become completely separated, and, by the 
destruction of the meshes of the network, cavities of different 
sixes arc formed, in which they freely swim. 
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Instead of leading to the production of mutter, aad sup- 
purative dciitructiou of the tissues, the process sometimes ter- 
minates in another way : for, under a combination of excessive 
local tension, aud unfavorable general circumstances, viz., iu 
the condition of the individual, and in external luflucnces, 
mortification takes plaoc^ especially in the skin covering the 
carbuncle. 

Furuncle very rarely terminates in induration ; it might, when 
such is the case, be confounded with several other circumscribed 
nodular infiammatious of the skin. 

There arc various other inflammations of the akin allied 
to furuncle, but diflering from it : some arc priman*, others 
secondary, (or, as they are called, metastatic, critical.) 
Some arc parenchymatous, others proceed from particular 
parts of the structure of the skin, especially from the seba- 
ceous {glands. They may terminate in suppuration or in 
induration. 

rl, Ejranihetnalous Inflammations, — To this class belong all 
acute and chronic exantberaatous processes which present the 
following general characters. They arc preceded or accompanied 
by symptoms of iuHammatiou : cither at one spot, or at several, 
separate or clustered, points, they furnish a product : sometimes 
that product takes the form uf vesicles and buUte, and lies 
between the cuticle and cutis ; sometimes it occupies the 
parenchyma of the cutis, being effused amongst the papilke, or 
iu the deeper layer, and forming tiodulcs that cither subside 
again, or suppurate and produce small abscesses or pustules ; 
and sometimes, lastly, it gives rise to induration of the skin, to 
nodules and nodular thickening uf the subcutaneous cellular 
tiMSue, and their usual coneequence.% suppuration^ ulceration, or 
hardening. 

The prtrscnt appears to be tlie most convenient opportunity 
for alluding to these processes ; for anatomy has not yet 
furnished satisfactoi-y erideuce as to their real site, whether 
it be the ditferent glandular organs of the skin and their ducts 
or not. I venture, however, to omit giving any minute 
description of them, not for this reason merely, but also 
became we possess only a few fragments of anatomical 
iuformation resjiectiug their products; and further because the 
changes in the intcrnnl organs, which hate hitherto been ob- 
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served after death, — changes, that is, essentially connected with 
the disease of the skin, mu\ coiistant iu their occurrence lu 
many of thesn cJises, though not, indeed, in ull of them, — 
do not furnicih facts iu sufficient number and nf a kind to allow 
of our constructing an account of their pulholugical anatomy, 
that iTOuId make any pretcusious to truth and to practical 
utility. 

The last remark applicit piirticularly tu those exanthcmatous 
diseases wliich are usnnlly treated of amongst chronic diseases 
of the skin, for sereral of those wliich are now under eon- 
■idcration, as well a^of the acute processes spoken of under the 
head of erythematous inflammatinns, arc frequently fatal, and 
consequently become the subjects of pathological examination, 
eBpecially true variola and scarlatina. 

Although much has already hern said, and some remains 
still to be said on the subject, it will he proper to mention here, 
in general, some of the priucipal results of examinations of the 
body in the cases of exanthema, that have been mentioned. 

With an exanthema upon the skin tliat is discoloured, 
collapsed, and sometimes scarcely perceptible, are connected 
erythemata and exudative and pustular innanimatiuiisupun the 
several mucous membranes adjoining the external integuments. 
Tliey take place especially on that of the mouth, pharvnx, 
trachea, and bronchi, as \rcll also as that of the urethra and 
va^ua: lliey are complementary to the cutauioua eniption, 
and may be more or less substantive in their character; but 
frequently they arc extremely developed both in extent and iu 
the degree of tlieir intensity. 

Next in order may be placed the more or less palpable 
developments of the foUicles of the intestines, especially those 
of the ileum : after these, similar developments of the mescu- 
teric glands : and then congestiims and enlargements of the 
BpleeD. 

These may be followed by congestions of the central organ 
of the nervous system, and of its membranous investments j and 
very commonly, too, by increased density of the cerebral sub- 
stance, with the exception of cases to be mentioned afterwards. 

And next may be mentioned exudative processes upon mucous 
and senms membranes, especially on the former : some of these 
are genuine crutipy exudations on the divisions of the mucous 
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*,ynf.f:Tfi aUhi: mentioned, aa croupj pneumonia, croup in the 
tt:*oii\iSt.'/ii't, Ntomafrh, and intestines; others are gelmtioODS, 
purul'-nt or HcrouH exudations, and are found particalarlr on 
tUi: »irjf:oiiH membrane of the bowel, and in the parenchrma 
of til': l>Jii[.M, — piihnoniiry oedema; others, again, are exudations 
iti^iu -.f.r'jtm itu:iii\}i%t\v.», especially upon the arachnoid, where 
Mi'.y Sift: ;i/:(:oiii{)atiied with a turgid, moist, and loosened state 
of ttic '■t:n:\irh\ Hubstance,— oedema of the brain j some are 
th'-.i -aiMj on till; pl(:urH% &c., and even upon the internal surface 
o» tJi': vi^cU ^phlcbitiH), 

'III': MiiiU'. blfiek softenings of the cardiac portion of the 
^ihur.it:\i, tiiifl of the (juHOphagus may be arranged next: and 

M.<:0 

hau^nrui: oii t fic (general integuments and in the internal 

f liiitiifi:': i,f I lie iiiHHN of tlic blood take placc in the dead 
t.Ml/ jiiiriillij wiili thcM: proresBca in the solids. The fibrin 
>..>« ii ii,;ttV.ii\ tiii(li-tir-y to cuii^ulute; the blood is deprived of 
ii'! fit.rifi, or t.lic iitttcr i.H fluid; or the blood contains no 
«'.:.^f•ll!ll>l* purl, but. is i'itlu'r no thicker than water, or thick, 
'>-!'i'l. tiki- liir, Ktifl of II purple red colour, inclining to bluish, 
'.-.I't, Miirti, Kif. With the clmugcs lust described, are con- 
*."'"! (..i.iUnlrolhipnrof the budv, linditv of the integuments, 
' j,"..>li/ ',1 ilic c^uiilhciuiilous piu't,) and of the muscles, 
j"i ii..i,.iii>i.<i.i(tii<) into the HiTHius ciivitics and iuto the tissues, 
..<■'! |..iiiii.iiljiily thi- i-nriipi: of hluod iuto the parenchyma of 
ii.f iiJ,ii,i,i,ii:t i.ij.iwioioiiH, ill till! form of ccchymoses, petechiee, 
.:.J('i.t,M,.>_ 6i , I tpi-niilly "» til" s*kin. 

A.: M.'. 1.Z.111II11 iiiittoiiQ, rxpnriiilly the acute exanthematous, 
^.i'.it.'..'e i.fi^ hllml in ihrir imlure to the exudative, I must 
l.io. t<.tii lo yi t oiM-, «i)il.ii: rxudutivc process which takes 
i,l»i * iip'<o qLio fli-|>>iv>-<l III il« rpidcrniis, aud which is closely 
;,(.»ioj{ooe lo etoiiitliiii|/ '"'OJ'' C^ri-louueau's Dyphthcritis) : it 
ill lUl ^.f.iih la MiiiiH'd lii.hpitiil K<»'ti>"i'»"-- 

;j IHn.iului: iiiiurituvM. 'I'hi- ulcerative processes are, for 
»M. "io«( |ii«il, H^fiiills of the mtliimuuitions already described; 
„ut\ ll*>-> iiM, I optrihHy hiililn to oirnr wliru those inflammations, 
|iii^oi|i ((it.ii iiiiw:il III tmiiBiml mtiiiJiity hy some imfavorable ex- 
luital ioMui;iirt!ii, mthur ruiiliiim- iiitciiM', ur repeatedly become 
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so ; or when they arc called foi-th by some iaternal consti- 
tutional cause (dyscrasia} ; or when, niunliig tKeir course under 
snch constitutional inflaence, ther ^ve rise to a special product 
by vhich the tissues are in a peculiar manner consumed (dis- 
solvod). As the inflammatious, especially the various exan- 
thematous forms of inflammation, present numerous characters 
which more or less distinctly manifest the nature of the coa- 
Btitutional affection, so also, and still more, arc these characters 
usnaUy stamped upon the ulcer. 

Again, many ulcerations of the skin arc produced by the 
metamorphosis of known adventitious growths in the sktn 
itself or in the tissues beneath it ; others are secondary stages 
of various changes in the texture of the cutis, with which we 
arc not as yet acquainted. 

Of this kind the following arc examples, though indeed most 
of them still require minuter anatomico -physical investigation : 
— all ulcers connected with disorder of normal, or what have 
become normal excretions: all those which originute in a con- 
genital and hereditarj", or in an acquired dyscrasia, whether 
the latter be simple, or combined and modified : all meustrualj 
hemorrhoidal, and urinary nlcers, as they are called, arc there- 
fore of this kind ; so also arc the abdominal, the gouty, and the 
scorbutic ulcers, those which exist in psoriasis, the syphilitic and 
Byphiloid, the leprous, scrofulous (tubercular) and cancerous, 
and the numerous cancroid ulcers. They present many more or 
less characteristic difiV-rcnccs in site and in form, t. e. in the 
state of their margins and bases, in their disposition to extend 
•uperticially or deeply, and in the amount, and especially in 
the quality, of their product : hence the known divisions of 
ulcers into round, oval, and sinuousj into callous and fungous; 
into moist and Atv, &e. 

As the ulcer presents various characteristic peculiarities, so 
also does the cicatrix. 

It is important and interesting to obscnc the relation subsist- 
ing bctM-ecn iuHamcd and ulcerating iutcguments and certain 
subcutaneous structures, especially periosteum and hone: it is 
seen, for instance, on the cranium and shins, and prevails chiefly 
in the inflammation and ulcer arising from coustitutioual causes. 

4. Mart ificatiou of skin. — Mortification is not an unfrequent 
occarrencc in the skin : it arises from congestion and iuflam- 




uu£^r.<ii- bur UJL» yhk'x zEiCtfr rsniclT tilie- luoie infl^cv&Ut i^ 

'.V — ■.! '--.tiitwjufjit* :€ ti'K",:!* «T«rrT tvf il»t ioftiLmiitakSscaa or 
v,v.'^^ wi.-jj'-. ^•^■-wIl»J f jf3ZL.!-':.ii*» — is ihe jaul it«t^. S(MDe>- 

— -ti^ntuv'.!-;:*. — iiL'»:u,-^;5ca3iosi- la lirf- fc«in>t?. lie c^odmnis is 
-•tuMi'. .A ^»Muva*:t y v)Lr>jut ut. II Lnc-L are £iiaQ villi jiditccAoored 
mii.riv.*'*'3'^-«a.v..-.'ui f -X-C, ti.': iht TistRM' -rf ilie s^ia ^ecpaenXes 
'.V 1 j-v-w*, :^~47, *— i <^tiL<reiT tnitZiiac masa cif a brovnid, 
v>^vvA-.iM.';r.'tAu., 'jif r;liKvki*L cokrtir: :d ilielkKer, ibe ratazwous 
\M»nu* *-.w.v^>» :.v k Olwiri:, V^^^ ^rm. drr eidiar, vhidi i» 
1.'Kvu*xv.'-t y:f.v, vr. v:th ^u dere^oped in the sDbcnianeoas 
'.utniiijt, » I.*-.*. •..!j*rv 4jt *iftirt*d With moist nnerme. 

y\A w^'iv.Vjt^u-.';^ jjj*v exUnd from the skin to the snb- 
*Aiu:u*/j\u \ibt>:t>x *.i tv.^ v^rm^ Or again it mar anack both 
ii .* «t?,i/*a i.'/»*:**ir L*:*AT'.>^«*fcioii«, tc^ether. 

>,-.'^-.v\ .>■.■;« 'ji^ •.r^::jKrr jnuipvoe, as well as of the seoondarr 
y# s/*,.j«. ;, A jf ?/-^.'. ::.tMUiUiitiJi*iUj are famished br gangrena senilisi, 
v; '\(t v..-.wi-..^v: 'A-r.jr^rv*.;'jn and gangrene that occnr, often at 
•»!■•«.<*. t^yz-f. 'A*. \AJZ.i\Mt:^i limbs, by the sphacelus accom- 
y*-.\>\\.X '^f *f.'.j/t.ny i.vf#hri« iiid typhoid feTera, br bedslonghs, 
«Af'iL.«4/ yv^^.-..A. u.>..'^ui».,, faiicrum oris (noma), br the mor- 
■A*.\\'.*'f\ ''^•.kh '*xf-* \,'.iUA: ft'/ia various internal or external 
i^'.^A.i V .\f.jk-it,f-/: t«.ri, tn ulccntj and in wounds^ and bj 

;x,<^/..M "^s^itd. •m'^ ^>r//iA of Eoortification, a third is some- 
'i^iu*-/ v'pMAv ny;, «r.^:f. ka* U:*:ii termed white gangrene (Mayo, 
4^j>tiu»yo'/v,, '|j„«-. 4j:;fj f>«:/yyfric« converted into a dirty yellowish 
Huc'A, '^ j£/«>^j. i*.^;.l<:, frinhUi eschar. A similar form of 
XAAii'jfK^ 'A 'Av,.'*;*/ *.i*tiu; hu hiUitt pointed out already, and a 
n..u<— 4'^ <Mv,^t *Hi y.fOHk hini ifjucjus membraucs. It may 
w.^. U'^'J. yU*. »r/e</:h./«(( w|ijr;h is equivalent to compression 

<A «*A r,-e«'**:, w *fcll.':r 'yf tilt CKpiHttry vessels by an inflam- 
tj^iu?//i> ti>K.,.hV.. *** U'Hu ttti; vf:i(b(:ls being destroyed in necrosis 
vf )i^ t^<,v 'yt;»i.4>/'jt f;iriliiUr tik^tie fp.icudoerysipelas). 

V. Adi.tiilihituM yrt,mlk». — Jlen; iigiiin I cannot avoid re- 
A**;M>.;Aii; ii<**_, «f,it;Uii:r from the (tppiirciit insignificance of 
*iUat j^a/i*Uj4 \h \\iiii%ttA\\i'.%, itt from the rcgnrd paid to that 
Mfci^<M*JU 4^ tUt i»Li:r»Hl organs which gives occasion for the 
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examination of the body, the most accessible of them have 
received as yet but casual anatomical uotice, and the dis- 
tinctions betnecn them have cuntinued baaed upon their ex- 
ternal characters ouly. 

a. New growths of ceUular tissue occur as : 

a. Soft wartlike growths, attached by a pedicle, which con- 
Btitutc what is called the MoUuscwn swiplex .■ the saccular 
dilatations of the curium arc occupied by some cellular tissue 
at various stages of its development. They occasionally aUo 
contain fat. 

^. Fifshy excrescences on the uose — exuberant or bottle- 
uusc : these are composed of a luxuriaut growth of corium and 
of cellular tissue. 

y. Condylomata arc common about the organs of generation 
and the anus, especially ou the mucous membrane of the 
former. Some of them are soft, others firm : in their form 
they may be broad or pointed : sometimes they are attached by a 
pedicle, and very often their extremities resemble a mulberry, 
a cauliflower, or a cock*s comb. They arc composed of an in- 
resting layer of epithelium and of newly formed cellnlar tissue; 
and tbey originate iu the curium, where their puiut:?, which, 
as is well known, are the more unmanageable part, take deep 
root (Simon). With these most probably we may connect 
those out-growing tumours which occur in the Pian of tropical 
climates, and have by many been regarded as syphiloid ; as 
well as various affections that are met with on the coasts of 
Europe, for iusitauee, the Kudeayge, ike. 

h. Fatty iuinoura are usually congenital : sometimes only 
one exists ; at other times there are several, which are situated 
at different parts of the body. They form rounded, globular 
excrescences, which are, for the most part, truncated and 
attached by a pedicle, and sometimes grow to a considerable 
size. They coniiist of a prolongation of cutis, and inclose 
some fatty tissue, Mliich seems like a protruded lobule of sub- 
cutaneous fat ; for at the base or neck of the excrescence it is 
coutinuous by a sort of pedicle with the geueral subeutaueous 
adipose stratum. The epidermis covering them is sometimes 
dark coloured, and contains pigment (Nxrus hpomatodcs of 
Walthcr), and unnatund hair often grows upon them. \Vhen 
it is a congeuital disease, it is often associated with nievus in 




lipomatouM 
gnnrths are developed in Inter periods of life. 

r. Fibroid tiMtue occurs in skin thickened by repeated, ar b? 
chronic, ftttactut of erythema ; in the wheals and kiujlU of 
the kkin in cases of elephantiasis, &c. It also constitutes 
cicatrix tissue. 

d. The growth which Alibert has denominated chehid may 
probably be placed in connexion with the last named ; for it 
appears to consist of a fibroid callus, and with that appearance 
its external cicathx-hke aspect corresponds. There are several 
nrictiea of cheloid ; it may be a simple hardness or callosity 
of the skin, either flat, somewhat raised, or depressed, and 
white or pale rosy-coloured ; or it may be cord-like : in either 
caae H frequently terminates iu white or red elevated liues or 
ymetm e m (the gpider-like jAmple of AVarrcn), and is of incon- 
«d«rable extent. It occun^, for the roost part, singly at the 
n}ipef pan of the trunk, on the extremities, or on the face ; in 
Tcry few iuRlanccs docs any large number exist. 

It very rarely ulcerates ; when it does so, the sore may now 
and then have a malignant (bosartig) character. Some consti- 
tutional disorder lies at the root of every ease, but the nature 
of it is unknown ; that it is cancerous is altogether pro- 
blematical. 

e. Anomahmt hony gufistance is extremely rare in the skin, 
1 once foiiud, in the substance of a scar ou the tiiink an oval, 
yellowish, hard, rugged, osteoid plate, about the size of a 
thaler.' ll corresponds precisely with the ealrareons growths 
occurring iu libruid exudations wpon serous membranes. 

/. Teieanffiecttain in skin is the well-known vascular uu:vus ; 
it is almost always congenital. Sumetimea it forms deep red, 
or bluish red, stains of extremely various size and form (Fcuer- 
Bial, — moles}, and sometimes red tumours, which arc shaped tike 
cherries, strawbeiTies^ uuilberries, &e., and arc capable, more 
distinctly than the former kind, of a transient swelling, (Dupny- 
treii'i erectile tumours, — splenoid tumours of other authors.) 
But they do also commence iu iiftcr-life, and in themselves 
arc at firht ipiitc of a benigmtnt, that is to say, nut of a 
cancerous^ nature. Nevertheless, if there be a canccrons 
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cachexia, the telean^ectasis may unqneutionahly become the seat 
of a cancerous ^ron'th ; and, under such circumstances, it has 
becu taken for a special form of cancer — Fungus lucmatodcH 
cutis: it is not, however, an essential furni of that disease, but 
ia merely au accidental complication. 

Teleangiectasis consists of a network of enlarged capillary 
vessels, imbedded in a delicate, and parti)' undeveloped cellular 
tiuuo. 

ff. Mfifa»ma, (benignant) melanosis includes both the black 
colouring which i8obscr\'ed, in some few cases, spread over the 
whole body, but more frequently linuted to certain parts, 
especially the lower extremities ; and also more particularly 
the accumulation of deep black pi^cut, in small raised 
points and berry-like tumours on the trunk and face. The 
pigment is deposited on the surface of tlie cuti<«, and in the 
latter CHse in its tissue also. McItLsma occurs only in aged, 
decrcpid, and cachectic persons, and must, of course, not be 
confounded with cancer melauodcs. 

h. Cysis. — Newly-formed eysta do not occur in the skin 
itself; but, instead of them, the sebaceous glands not unfre- 
qucutty degenerate into cy»ti) of large size, of which 1 shall 
apeak presently. There are often also cysts lu the subcutaneous 
oellular tissue which become, in various ways, closely connected 
with the corium. Such cysts very commonly contain choles- 
terine, which is also quite constant in the morbidly-enlarged 
sebactxins follicles. 

i. Associated with these is the occurrence of chofentcatoma, 
as a stratum covering open ulcers of the skin. 1 have not 
only met with this upon carcinomatous ulcers, as others have 
obsened it, but have also seen it produced exuberantly, in 
large masses, on an ulcer of the skiu of the right knee, arising 
from bum. 

j, Tttberde. — There appears to be no tuberculosis of the 
skin corrci^ponding to that which occurs in and upon mucous 
and serous membranes, parenchymatous structures, &c.; at least 
its existence is altogether problematical. X^poa ulcers, hoxv- 
ever, which arise from various cxauthematic cutaneous a&cctions 
of whet is called scrofulous character, a product resembling 
softening tubercle^ or ]>unform tubercular matter is seen, from 
which tlio ulcer obtuius a character approaching that of the 
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ordinary tabercular ulcer upon mucous membrane, pRrticulnrly 
the intestinal ulcer. 

Tlic Rkiu is nubjcct, also, to olccmtiTc HofVening of a less 
definitely tubercular character during tlie softening of tubcr- 
eulous lymphatic glands, and of tubercular depositions in the 
subcutaneous cellular tissue, as weU as when there is ulcerating 
tubercle in boue. 

k. Cancer, and cnnccrouB ulcer, arc of frequent occurrence 
in the skin. Cancerous degcnfrntion and ulceration of sub- 
catancons tissues vcrj' frequently involve the skin over them, 
and cancers of the subcutaneous cellular tissue, and of glands 
imbc<lded iu it, particularly of the miunum; and lymphatic 
glands, usually I>ecome at an early period very closely con- 
nected vith the cutis. But cancer also originates in the skin, 
presenting itself, according to my observations, tmder the forma 
of fibrous (scirrhous), and of medullary cancer. 

a. The form which fibrous cancer assumes in the skin is that 
of a rounded, or rounded and tuberciilated nodule ; very often it 
in fiattcucd, or even deprcssctl beneath the surface of the akin, 
and then it lies in a sort of umbilical fossa. It is generallj 
single, about the size of a hempsccd, pea, or hazel-nut, firmly 
fixed, and as hard as carLilugc : sometimes it is smooth and 
shining externally, and sometimes covered vith a hard html- 
nated crust of epidermis ; and frequently it is somewhat darker 
than tlie skin around it. When examined closely, the outer 
strata of the nodule arc occasionally found transparent. It 
occurs prinripally on the face, lips, and nose, but is occasionally 
found on other parts of the body : it is generally the primary 
cancerous growth, the first of a. scncs of cancerous formations 
in different orgjins of the body. In some few cases it reaches 
a considerable size, growing out into a tuberous mass that 
projects beyond the skin. 

fi. Unlike fibrous cancer, the medullary kind is usually a 
secondary formation, and associated uitb large canccrons 
grovlhs, which first appear just licncath the skin, or if they 
come from a greater distance, involve the subcntaneons struc- 
tares firbt, and then the skin itself: in either case it growa 
in the skin in isolated or conHucnt nodoles nriu- the primary 
mnjut. At other times it comes on in skin al^er cancer has 
been alrewly localised in one, and still more uheu it exists 
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in several organs ; it thcu constitutes one part of an extensive, 
or it raay be, of a general, production of cancer. The nodules 
which it furms arc mostlv numcruus, and nbout the size of pens 
or hazelnuts; they are scattered over large tracts of the body, 
especially over the trunk, and near similar growths in the 
suheut-nneous cellular tissue. It is distinguished in the skin, 
as well as in that ti&sue, aa a whitish or whitish red growth, 
which is aometimcs tolerably firm and lardacoo-incdnllary, and 
sometimes softer, looser, and resembling ceruhral substance, or 
even diffluent like milk, and which grows to couKiderable size. 
It frequently corresponds with a character which may be pos'- 
sesKcd by tlic fundaiiieatal or primary growtli, in also cautaiu- 
ing pigment ; and in that case it coustitutes cancer melanodes 
of the skin. The layer of skin which at first existed above 
the medullary nudulc, becomes stretched, and sometimes is 
shining and transparent, sometimes rough from luinng lost its 
covering of epidermis : at a later period, as it is being perfo- 
rated, it becomes moist, and furnisher the nodule with a cor- 
tical covering; and a remarkable villus-like dcvelupment of its 
papillse takes place, which appears, from the result of observa- 
tions upon chimney-sweeper's CHUCcr, to occur in an especial 
degree in that diiicase. Sometimes the elementary pnrtu'les 
of the disciise are deposited iu n pre-existing teleangiectasis, 
or, as the deposition takes place, there happens an excessive 
development of the vessels of the skiu : the result, especially in 
the former case, is » cancerous structure of uncommon vas- 
cularity, which then receives the name o? fnngun bifmatodea. 

Chimney-sweeper's cancer, aud Alibert's ebumatcd cancer of 
the skiu, must be referred to as special varieties of the disease. 

C/muTti'tf-aweepn^s cancer appears to he of medullary nature. 
It almost always begins, as is well kuonn, on the scrotum with 
a tolerably firm, small uodulc, or a warty excrescence, which, 
after huving existed for some time, becomes red, excoriated, 
moist, and covered with a cortex : the papllhe beneath it cidargc 
cousidernbly, and at length the whole becomes an ulcer with 
irregular, hard, raised edges. Fresh nodules form around it 
during it-s progress, and, by the ulceration of these, the original 
sore culargcs, for the most part sujMirficially : the nodules at 
the same time become developed into fungous cauliflower 
excrescences, and at last the mctamoi'phosis extends deeply. 
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^Vftcr infiltration nnd induration have taken place in the dartos 
and tunica vagiualia, nnd tbc latter has become adherent to the 
testicle, that gland itself ulcerates, M-tiilu the adjoining Iym< 
phatie glands and the vaa deferens degenerate quit£ up ^9 the 
abdominal cavity. - ■* 

The ebumated cutaneous cancer of Alibcrt ia n diORified 
degeneration, which occurs, without doubt, only as a secondary 
alTection, the skin being destroyed in the degeneration of can- 
cerous growths beneath it, at an advanced stage of the cancerous 
dyttcrasia. Over a scirrhous subcutaneous cellular tissue, the 
cutis is Btiff and immovable, vhite, gtiatening, and somewhat 
transparent, and the whole mass is uncommonly firm. Although 
the dist-ase Is very rarely obscncd with so marked a character 
as Alibert has seen, yet now and then an opportunity occurs of 
examining cancerous degenerations of the skin, which in some 
degree approach what iUibcit has described as carcine edui-nee. 
It is quite uncertain, from its elementary structure, to what 
form of cancer it belongs, but, from the state of the disease 
with wltich it is connected, it aliould be the fibrous form. 

From any of these cancerous growths a cancerous ulcer may 
be formed. Congestion and inflammation come on in nnd 
around the growth ; and, while it becomes turgid, dark coloured, 
and vascular, and a fungous growth protrudes, it softens and 
splits, and, producing a cancerous sanies, breaks down. At the 
same time, new cancerous matter is deposited, cither by infiU 
tratiou or iu nodules, in the tissue forming the margins and 
base of the principal ulcer. This metamorphosis of the cancer, 
as well as the softening of the secondani- deposition in the 
ulcer, may run its course cither nitli or without a fungous 
protrusion. The former is particularly characteristic of the 
nicer of medullary disease ; while, on the contrary, there are 
some remarkable cancerous ulcers, by which tissues are eroded 
not only without visible previous cancerous degeneration, but 
even without any considerable production of sanies. Ulcers of 
this kind do uuquestionably olYen originate with one of the 
cancerous growths already mentioned ; though not always, for 
they are sometimes developed secondarily from some injury or 
ulceration. They frequently produce extensive devastations, 
especially upon the face, niid commonly attack aud destroy all 
structures without distinction ; fur which reasons, as well as from 
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tlieir ungovernable nature, they arc regarded as cancerous : but 
varied and accurate invcstigatiouii of all their characten are 
still required. 

/. Parasitejf. — Several kinds of pcdiculus, the itch iuRect 
(acarus scabiei), and without doubt other acari also, occur both 
in and upon the skin : the subcutaiieuus celhilar tissue is 
infested witli the filaria medincnsis alreaxly alluded to (p. 10). 

Among vegetable productions may be mentioned the thread 
fungi (fadenpilze), which arc formeil in the pustules in cases of 
porrigo fa^■o.'»a. They are the primary anomsdyj and constitute 
unquestionably the essence of the whole disease. 

Appendix. — AnuntaHes and digeaxva of (he sudoriparous and 
sehaceoiis Glands. 

A. In serei-al of the cxuDtLeraatous processes the sudori- 
parous glands and their ducts nre un question nbly subject to 
frequent and various diseases, both primary and secondary, 
but the anutomical investigation of their diseases is attended 
with many ditliculties, and no adviuice has yet been made iu 
it. Our knowledge is limited to the anomalies in the quantity 
and physical properties, most of them, therefore, symptomatic 
anomalies, of their secretion, i. e., of the perspiration : but che- 
mistry has hitherto supplied information iti :«ou]e striking cases 
only, and the investigntion is beset with as many hinderances 
as before. 



B. The aebaceous follicles and their excretory ducts arc cer- 
tainly the true and the original seat of many cxanthemntous 
processes ; but their most frequcut morbid cuudttiou is enlarge- 
ment, tuising from the accumulatiou of tltickened secretion within 
them. The least degree of the affection, and a very common 
one, is dilatation of the duct of the glaud, and is known by the 
name of A/f/eMcr, — mjiggots, [Comedones.] The accumulation 
of the secretion in the sudoriparous sac itself produces white 
rounded tumours, of the size of gravel, or millet-seed. When 
dilated to a greater degree, the sac degenerates, eitlier alone 
or togetlier with its excretory duct, iuto a cyst as large as a 
pea or a hazel-nut, or even larger; when it is diseased alone 
it is open externally ; but in the latter ca»c it separates fi-om 

III. 7 
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its duct, nnd completely closes : it coiituns a whitish, laminntetl, 
firm substance, like adipocirej or r pulpy substance, viscid like 
fat, and consisting^ of ittraLa of cpidi:nui», nnd crystallised fat. 
In all these forms the diaeiuwj occurs principally in the larger 
sebaceous follicles on the face, at the upper part of the trunk, 
on the hack, and in the neighbourhood of the parts of gcueratiou. 

The diseased sebaceous glands frequently give rise to in- 
flammation of the adjoining corium — to acne, — an inflamma- 
tion that Homctimes goes on to suppuration of the follicle, as 
well as frequently of the bulb of the hair with which it is con- 
nected, and sometimes to induration (acue indumta), and 
thereby to a slow cure. 

In large sebaceous cysts the epidermal mass sometimes takes 
the form of a horny excrescence, — a growth to which I 
shall advert presently. In other cases llieii- coutcnts become 
inspissated, and form calcareous concretious. 

The occurrence of a condyloma in the sae of one of these 
glands — condtjloma auhcutaneum of Hank — is n very interesting 
phenomenou, n hich for that reason rcquii-cs further investigation. 

The secretion of the gland is sometimes more abundant 
than natural, and is poured out U[)On the surface of the skin 
(seborrhagia) : it dries there in thin whitish, glistening lamime, 
or in thicker, dirty strata or scabs which feel like fat. 



Anomalies and duetues of the horny tissues, — Me Cuticle, Nails 

and Hair. 

A. The Cuticle is subject to several anomalies, but they 
arc not accurately known ; ami their relations to diseases of 
the cutis require especially to be explained. 

^ 1. It is very of^eu formed iu excess; and then either its 
outer layers are thrown off iu the form of hi-au, scales, larger 
coherent maases, &c. ; or its elementary structures, accumu- 
lating upon and beside one another, pi-oducc very various 
•eoondary formations, such as callosities, corns, and crusts, Hat, 
convex, or concave i^cutes, cyliudncnl or angular, tcasclatcd 
growths, nnd others which rescujblc stalks aud thorns. Ano* 
maliea of this kind may be limited to certain eircumscrilicd 
spou, or may extend over the whole body. 

n Ihr other hand, the cuticle is sometimes rcmnrkablv thin 
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uid delicate, and, therefore, trausparcnt, at apota where it has 
beea recently cast off. 

^ 2. An uuuatuml ag^rcjcatiou of the elementary consti- 
tuents of the cuticle, luid a sinmltancous excess of its growth, 
produce the anomalies in the form of the epidermal tunic which 
have been already mentioned. 1 shall refer to this again amongst 
the anomalies uf its structure. 

^ 3. Auomalies in the colour of the skin reside for the most 
part in the epidermis. Its cells contain a pigment, jjcrceptihlt; 
chiefly in the deeper layers, which varies iu ijuautity, and may 
be yellow, brown, or black. Such varieties in its colour con- 
stitute the distinctive peculiarities of certain individuals, imd 
certain races, but sometimL*s they are acquired. In the latter 
case the change may he limited to particular spots, or may 
extend over tlie whole body ; and it presents considerable 
interest from its iuvolviug not only marked alterations in the 
condition of the organ, and in its secretion, hut also anomalies 
of internal organs which indicate a revolution of the entire 
vegetative system. Pigment accumulates and discolours the 
skin iu a remarkable manuer in cougcuJlal ueevi. 

Total absence of pigment is n congenital defect in caws of 
Albiooismus, and an acquired in cases of Arhronia or Vitiligo. 
The former muy l>c general or partial ; the latter is at first 
always partial, hut may at hist become gcucrul. 

5 -i: The epidermis deviates from its normal consistence in 
being sometimes more or less moist, but more commonly very 
drj' and harsh. It is the latter condition that produces its 
tendency to break and peel off in the form of bran or scales, 
as it is observed to do in many substantive diseases of the skin, 
and in cases in whii-h it is a symptomatic occurrence, and the 
skin is destroyed, especially by cancer. In those cases, likewise, 
in which epidcimis has accumulated in a thick layer over a 
diseased spot of skin, its drv- condition occasions cracks, fissures 
(chaps, rhagadcs), whicli not unfrequently extend through its 
entire thickness, and even into the cutis. 

^ 5. The mutual relations, as to position, which subsist 
naturally between the elemcutary structures of the epidermis, 
are frequently disturbed, not only in cousequencc of their 
simple nccumulatiou, but also by a simultaneous excessive de- 
velopment of the papillx of the cutis, aud by various other 
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accidental rircnnifltaDCCK. Such anomalout rcUtioos of structure 
may be reduced generally to the two forms of a more de- 
veloped lamiuated iirrantrement, aud an upparcutly fibriUated 
Btnicture. TIiU cliiss iiii;ludcs the anomalies iu the shape of 
the epidermal tnnic already mentioned,— 

The caUogUy, — tyloma, — which consists of a simple accu* 
mulattou of epidermis iu the form of strata living over one 
another ; 

The com,- — clarus,- — a small circumscribed painful callus that 
projects like a wedge iuto the corium ; 

The trugts, and the convex, flat or hollowed (concave) scuiea 
exhibit a laminated structure, though the granular accumulations 
of dried exudation aud pus frequently render it iudl$tinct : but 
the cyliudrical and angular formations resembling pavement, 
stAlks, and tltorns, tlioiigh they also consist of lamellx of 
epidermis, are fibrillatod, and the horny excrescences have a 
similar structure. The cutis upuu which they grow is always 
diseased, tliougK not, indeed, to the same degree iu all cases ; 
but beneath such growths it is unusually succulent, loosened, 
vascular, and hypertrophied, aud is developed, especially at its 
superficial lamina, into mushroom-like, cuneiform, thready, 
villous, or even cleft, papilla;. It is evidently so in genuine 
ichthyosis, aud very probably in the milder Hllitd forms of 
pitiriasis, psoriasis, and lichen. The primary and the secondary 
changes in the tissue of the skin in lejira are alike unknown. 

llomx — cornea cutanea — either grow upon a cutis, diseased 
in the way just described, or spring from its deeper j)art, out 
of a cyst, which is, in fact, a degenerate sebaceous follicle. 
They have been met with at various parts of the body, but their 
principal site is the hairy part of the head, and the forehead: 
they occur sometimes even on the prepuce and glans penis. 
TTsually only one exists, but sometimes there are two or more. 
Their length is occasionally very considerable, even as great 
as several inches ; aud they may be a^ thick as a finger : some 
of them arc straight, others are twisted or eur\'ed; most of 
them arc single, a few are cloven ; their broadest part is always 
the base, llic shaft is cylindrical or obtuse -angled, and the free 
extremity is generally pointed. .\& to colour, they are mostly 
dirty brownish or black. They have beeu several times 
observed to be repeatedly shed at regular intcn'als. And when 
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thus shed, or when acddcntally or dcsigoedlj rem&Ved,. they 
are reproduced, provided the spot of skin which th^ •Barring 
from — the matrix — be not destroyed. They are sori)((fii^t 
more frequent in the female tbau in the male sex, anif.are 
common tu old age rather than to other periods of life. 



B. The Naih. 

§ 1. These have iu some few cases been found ivauting in 
all, or in some of, the fingers and toes. They are very 
frequently absent in ill developed supeniumerary fingers and 
toes. When sueh parts coalesce, the corresponding nails unite 
into one plate. 

Tlicrc arc various forms in which a preternatural number of 
nails exists : not only arc they in excess when there are 
supernumerary well developed fingers and toes, but even when 
■A duplication of the last phalanx is but just indicated; and 
even without having any trace of being double, a finger or a 
toe sometimes has n double nail. After the loss of the tcrmiual 
phalanx a new nail is ttometimcs formed over the second or 
first joint, or even upon the knuckle. 

^ 2. The size and form of the nails are subject to several 
congenital and acquired anomalies. Those of tbc latter class 
are particularly frequent and interesting; for from them arise 
the excessive growth, combined with thickening and deformity, 
which the nails sometimes present iu a striking degree. They 
reach a length of several inches, become misshapen and thick, 
and twisted and curved like bonis and talons. The principal 
cause uf this deformity of the nails is a want of care of them, 
especially when to that is added neglect or inability to employ 
the limbs. Of other causes we are ignorant ; — a remaik wLich 
applies pat'ticularly to those cases iu which an exuberant growth 
of the nails concurs with the development uf hums, &c. 

On the other hand, the growth of the nails is arrested ia 
paralysed limbs, and during the repair of fractures (Giinther). 
They shrink too, and at the same time may be deformed or may 
retain their shape. Wlien the phalangeal bones waste, the nails 
merely diminish in a corresponding degree ; but simoltaueous 
diminution and deformity is a state, the cause of which, and 
its connexion with other dineases that sometimes coexist with 
or precede it, arc still matters of conjecture. Both in old and 
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in ytv'p^'lwnHma some uf the nails, aud at last all uf them, 
mHy.''4<wc their smootlmcwi and poHflh, and cf-aan to grow iu 
ltiU*ft(i*, while they increase in thickness. They then become 
dMiV'and split ; first the upper shorter lamellic arc thrown off, 

•iuid at last the whole nail ; and the subjacent matrix i^adually 
assumes tlie nature of the other general integuments, and never 

■ product's a new uail. Sometimes the disease is limited, not 
indeed permanently, but yet fur a considerable time, to a state 
in which small rugged stumps of the nail remain, together with 
its root : iu other cases the nail withers at its lateral margins 
first, separates from the skiu bcueath, becomes everted, &c. 

AgaJDj the nails present scv<;raS anomalies in respect to their 
form, amongst which the convex shape, iu cases of extreme 
cyanosis, is particularly mnrkcd. In lepra, in plica pulouica, in 
syphilis, &c., the nails are, in various ways, deformed ; and newly 
formed nails, as is well known, arc usually at first misshapen. 
^ 3. The consistence and texture of the nails arc frequently 
altered, sometimes iudcpendcully of disease of the epidermis, 
sometimes in consequence of it. Iu the above-mentioned dis- 
eases of the skin and hair more especially, they become loose, 
■oft, succulent, and at the same time discoloured, or on the 
contrary dry, a* brittle as glass, fissured, &c. 

The corium which surrounds the nail is often the scat of an 
acute, or of a clirouio iu flam mat ion, which usually ends in 
Buiipuration and loss of the nail ; and in the toes, when the nail 
grows in, as it is called, is now and then attended with a very 
considerable growth of granulatiuus (imronychia). In some 
individuals the LudamniHtion terminates in an ulceration which 
litis the specific character of scrofula or syphilis. 



c. The Hahr presents various anomalies: 

^ J. It may be congenitally deficient in whole or iu part 
(Alopecia eoimata} : the deformity which is thus produced lasts 
only so long as the growth of the hair is delayed ; sometimes, 
however, it continues throughout life. Partial deficiency in- 
volves in some cases all the hair of the head, iu others all 
that in the pulnc region; or it may aircct sniallur circumscribed 
spots which remain Imld. Allied to this is another condition 
in which the haii- grows sparingly. 

Deficiency of the hair is more commonly accjuired (Alopecia, 
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Calnties), and may be transient, the lost hair bciug replaced 
by new, or it may prove » peruaueut defect. Wlicu the gray 
hair of the aged penion falls out, it is permanently lost; in 
younger persons the loss is not preceded by any change of 
colour, and is ofVeu limited to certain circular spots, which 
become bald, and increase in extent, though there be no disease 
in the growth of the hair. Moreover, the hair is sometimes 
permanently lost in consequence uf various diseases and dis- 
organizations of parts of the skin which arc naturally covered 
with it, or in consequence of general weakness and cachectic 
states of the system, such as syphilis, &c. 

But again, there sometimes occurs an exuberant growth of 
hair: it may be very thick (numerons) at the parts where it is 
usually found, and grow to an uncommon length; or it may 
present iti^clf in au unusual situation ; or it may appear at 
an nnuRual time, cither coming forward prematurely ur growing 
anew in advanced life. Thus the hair of the head is sometimes 
uncommonly thick and long in women, and that of the beard in 
men ; and in the former sex particularly, that on tlm pnbcs some- 
times presents the same peculiarity. Occasionally the whole 
body is covered with hair (hirsuties), and sometimes particular 
parts of it, as the shouldL-rs, the back, the abdoineu (Osiander 
met with a case in wliich hair began to grow above the navel 
in a pregnant woman), or the lower limbs in both sexes: some- 
times a beard grows in women : in cases of hcmicepbalus, the 
hair reaches down to the eyebrows and root of the nose; a 
lung streak of it is found on either side of a spina bilicUi ; hair 
exists also on uu^vi, &c. Sometimes children an: born with an 
unusual qnimtity of hair ; or again the hair appears on the 
pubcs at an early age, the hair of old persons grows again, &c. 
More<iver, the hair is sometimes exuberant at certain parts, 
while at nthcra it is thini thus the heard is occHHiuunlly strongly 
grown in persons who have alway^t had a scimty covering of 
hair u[iou the head, ur from whom it has prematurely fallen off. 

Here, ton, may be mcutioned the occurrence uf liair U]xm 
mucous membranes, and on the inner surface uf encysted 
tumours. In the latter cnae, it is almost invariably accom- 
panied by ft growth of fat, and very frequently of teeth; — a 
p<'euliarity which reminds us of the euncurreut deficiency of 
bi>th teeth ami hair, which is sometimes observed (Daoz), and of 
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the renewed dentition which is associated in the aged with h 
new growth of hair. Cysts of this kind are moat common 
in the female sex, esjiecially in the ovariea. Most of the hair, 
or 111] of it, Hc8 looHP, and steeped in the fat which is present 
with it, or rolled xip in coils within the cyst : plates resembling 
cutis, however, are sometimes seen ou the inner surface of 
the cyj<t, and npon them the pores are apparent out of which 
the hair has grown, or in which it is still inserted. Its de- 
vclupmeut iu that situation is simihir to that of the natural hair. 

Lastly, microscopic hair has been discovered in auomoloaii 
setTetions of the skin and of various mucous membranes. 

§ 2. The hair sometimes pitseuts an excessive growth in 
length and thickness, especially the hair uf the head, where the 
thickuexs of the shaft is sometimes considerable. Usually the 
liair is not only hypeitrophied but closely set, and in women 
the j;rowlh may be so abundant as to diminish the embonpoint 
of the body. 

It more frequently happens that, in consequence of atrophy 
of its matrix, the hair becomes thin: it censes to grow, and 
becomes somewhat lighter coluurcd than usual, aud dry, at last 
it falls out, and never gi-ows again. This atrophy may be idio- 
pathic, or it may be secondary, aud occasioned by ranoua 
diseases of the akin. 

Moreover, tliere arc sometimes found amongst the uatural 
hair, some which arc unu!>wtlly thick, stiH', aud brush-like. 
Albinoes, on the other baud, originally have uucounnouly thin 
soft hair, like the Lanugo. 

\ 3. An interesting anomaly iu the form of the hair is that 
in which it bends or breaks, and swells at the broken part into 
a kind of knot ; or, ngnin, that tu which it splits at its free 
extremity, and looks like a brush. In a few eases curly hair has 
usurped the place of smooth ; and in one case the hair of the 
head became curly during an attack of gout in the head. 
Peculiarities of this kind depend on the state of the rnedullary 
contents of the cylinder of the hair. 

§ 1. Its colour is subject lo many changes, some of which 
are observed ouly in extremely rare cases. The soft, thin hair 
of Albinoes is white, and has a silky gloss. In Achroma the 
hair becomes colourless U[K)n spots of skiu that have lost their 
colour ; hut a far more frequent instance of acquired dis- 
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colouring is ita change to gray without previous or simultaneous 
alteration of the akin. It is chiefly ohaerved in aged persons, 
iu whom it gradually extends from the hair on the head to 
that on the rest of the body ; when it occurs in young pcrsuus, 
it is generally limited to tlie head. &iaa]l circumscribed spots 
of gray hair are occaaionally seen in chiUlhood and youth, and 
this lack of colour is generally persistent; under certain cir- 
cumstanecs, however, hair that has turned gray becomes coloured 
again. But not uuly is it exposed to a gradual loss of its early 
hue as old age advances, it somntimen also changes suddenly to 
gray, in consequence of extremely depressing alfeetious of the 
miud. 

Still more uncommon are the cases in which the hair 
assumes a deeper shade than natural^ or undergoes an actual 
change of colour. Paroxysms of certain diseases, of gout, of 
quartan ague, and even the period of ordinary pregnancy, have 
been stopped by it. Isonard relates, that the blond hair of a 
woman whom he observed, turned somewhat red as often as 
she had fever, Sec. 

5 5. Faults in the consistence and texture of the hair some- 
times present themselves as unnatural dryness, and occa.sion it 
to break and split, and, at la^tt, to fall out; at utiicr Limes, as 
a morbidly moist and loose condition. The latter results from 
the deposition of a viscid purulent matter in the pore, and 
is seen iu cases of faiiis, but is far more distinct, and reaches 
its extreme iu elf-lock, (Plica polouica, — Ctrrhagra.) The hair 
capsule or pore in this case is tumid, injected, and filled witli 
a pasty, opaque fluid, while the hair itself, from the root 
upward, is thickened, soft, and full of moisture, and its canal 
is dilated. It grows rapidly during life ; the product just 
mentioned is effused at its roots upon the surface of the skin, 
and trickles also out of the hair itself : in this mauner the 
hair ou the head, beard, or puhes, sticks together in inextri- 
cable tanglcrt, which resemble in shape queues, wreaths, caps, &c. 
This genuine plica polonica must be distinguished from the 
umilar tangling which takes place iu the course of acute, and 
especially of typhous, diseases. 
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I &UALL confine mj observations, in the fullawiDg chapter, 
to the mcrabrnuous, and tlte fasciculated fibrous structures, 
except in the instance of periosteum, which I shnll considei: as 
fully as can be done, without cutcring into tlic subject of 
diseases of bone. The morbid conditions of the remaining 
Bbrous structures will be duly Doticed, according to their im- 
portance; in connexion with those orgtms and apparatus, of 
which they form cither the capsules, the couueetiug medium, 
or the fundamental structure. 

§ 1. Dtjiciency and excess of development. — Fibroua mcm- 
braucs are completely wanting in all cases in which the ni^nns 
or apparatus to which they belong do not exist : and^ in like 
manner, a ligament or the tendon of a muscle is sometimes 
absent altogether. But occu^iiunHlly there is no actual de6cienry 
of either kind of fibrous structure ; it is merely backward in its 
deTclopmcnt, and is thin and weak, and resembles cellular tissue. 

W'bcQ double organs or apparatus exist, the fibrous structures 
are double too ; and accessory ligaments, additional tendons of 
muscles, &c., afford other instances of plurality in this system. 
Moreover, there ai'e many cireumstaucc-s under wliich flbrous 
structures arc develo[)ed in unnziturid »ituatious; of which wo 
find instances in the new articular capsules of false joints ; in 
the thick dense plates^ the tough bands, and the firm, rounded 
or branched, callous masses of fibroid tissue into which products 
of iuHammation aud eoagulablc lymph are converted, when they 
are effused uiKin serous and synovial nicmbruiies, upou the in- 
ternal coat of the vessels, or within parencbymatous tissues} 
in cicatrices generally ; in the anomalous callus of bone ; in 
the abnormal lynchoudroscs formed after fractures ; aud lastly, 
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the fibroid tiwue which compaees the walls of cysts mad 
fato\d growths. 



f 

■ § 2. Anomalies in she and form. — Congemttil anomalies of 
Hftxe arc preaeutctl both by fiuciie aud ligaments, the former beitig 
nnnsturally contracted, tlic latter too short : and in the instanou 
of ligaractitM, it may happen that one or all of the ligamenta 
of ft joint arc shorter than natural. Sometimes the shortening 
of ligaments or tendons in brought on after birth by some Iosa 
of flubittance, or want of extending power, or by a change in 
their texture. 

At any period of fmtal. or of suhscqucut, life, fibrons mem- 
brnnci* may become enlarged ; and this will occur, whatever be 
the cansc of the distension or swelling of ibo cavities or organs 
they euclusc : thui the sclerotica, the fibruus capsule of n 
joint, &c., may 1>c fuund enlarged. Sometimes the membrane 
becomes proportionally thinner; at other times it incrvasM in 
tliickneis and is hj-pcrtrophied, just as is the cose, under similar 
circumstances, with the eapsule aud (ibitius structure of certain 
parenchymatous organs, of which the chronic enlargements of 
the spleen arc an example. 

Moreover, the ligamentjt of joints are liable to relaxation 
if they be Immoderately stretched for some time; and in 
paralvMcd linihs they lose their tone, and elongate. 

FiUrouH memhranL's sometimes yield only in ouc direction ; 
thus in hernia cerebri the dnra mntcr expands only where there 

»are apertures in the skull. 
The anomalies of form are merely such as may be deduced 
from M'hat has been said already, or such as consist of a few 
nm varieties in the shape of ligaments; any of which may be 
fissured or snlidirided. 

H 5 3. Antmialie* of consiiienve and coniinwty. — "With the ex- 
^Beption of a somewhat looser or closer texture of the ligaments, 
^■Do nltciHtions take place in the consistence of fibrous structures^ 
^"wliich are not consequences of palpable disease of texture. 

Amongst the solutions of euntiuuity, tho!*c laeenitious of 

pgami-nl* and tendons arc worthy of remark which are pro- 

Hticcd by extnmal force and by excessive muscular action : they 

mont likely to happen if the tissue of these piirts hare been 
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previouily soflcncd by iuflammatiou ; nhca indeed they mny 
occur upon the slightest movemimts. 

Fibrous mcmbrnucs may be ruptured by exceiwive distension 
of the cantics wliich they enclose, or by immoderate congcstiuu 
of a parenchyma contained within them, such, fur example, as 
the spleen ; and the sarac accident may result from their being 
struck or crushed. Coucussioa and coutusion also sometimes 
lead to serious consequences when they separate periosteum, or 
the dura mater, from bone, as they give rise to hemorrhage into 
the interspace, aud subsequently to iuflammatiou aud the elTu- 
aion of a sanious product, as well as to necruas. 

Incised wounds of fibrous structures, especially of tendons, 
readily heal, as recent experience proves. An exudation from 
the wounded tendon and other injured piuts fills the space which 
is left between the surfaces of the wound by the retraction of the 
muscle, and at first unites together nil the neighbouring struc- 
tures that take part in the reactionary process ; but afterwards 
it gradually becomes i8olate<l, and new fibrous tissue is formed 
within it. Losses of substance are repaired in the same way, 
not only those which have been produced by external violence, 
but such also as hare been caused by aa ulcerative process. 
This fact may be observed in periosteum, or in the dura mater. 



§ 4. Drtiialiona from nadtrat texture. 

1. Inftajnmatiun. — lufliimmatiuu in fibrous structures is 
a frequent result of stretching and various kinds of injury, 
as well lis of mere exposure. Not less frequently it extends 
to them from other organs, such aa bones aud piireiichymatous 
stmcturcs, in which inflammation or suppuration is taking place ; 
aod, as fibrous structures sometimes lie immediately beneath a 
serous mcmbmue, they may become involved in an infianimatlon 
of it in the way described at p. 21. Lastly, fibrous structures 
may themsehTs inflame : in which case, several parts of the 
system arc usually attacked, either together or in succession. 
Inflammations of this kind are attributed to rheumatism, and to 
many other constitutional maladies which are described as gout, 
syphilis, and so forth, but tltey still require much cJucidatiou. 

Inflammation in fibrous tissue is sometimes au acute disease, 
but ver}*^ frequently its course is chronic. Its characters are as 
follow : 
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It begins with the appearance of streaks of injection, and 
here and there of red dots which consist of small quantities of 
extravasatcd blood : the diseased structure loses its peculiar 
lustrCi and becomes tumid, being inhltrntcd with a tlutd of a 
grayish or yellowish colour, and partly jelly-like and coogn- 
lating. If the inflammation be violent, it gradually ubliterntcii 
more and more, the longer it contiuucs, all appeanuice of fibruua 
texture; the structure becomes easily laeerable, and the iuflam- 
mutory product in it, must of nhich has coiigulatcd, chaugea 
it« colour to a dirty yrllowi^nh red, or rcddisli bn>wi]. In this 
state it resembles, as has been remarked by Gendrin, an inflamed 
lyniphatie glaud, — i. e. chronic inflammation of a ginnd. 

The ucighbouring tissues always slitire in the Inflammation 
of a fibrous structure, but their relations to each other are 
altered in various ways. The homologous cellular tissue ad- 
joining is usually inflamed in a considerable degree ; and it 
becomes so confounded with the fibrous tissue, that the limits 
of either cease to be distingtiislmble. It is in this manner 
that inflamed fibrous structures — -tendons and ligaments-^are 
sometimes fixed in their bed of cellular tissue. But iuflamed 
periosteum, on the other hand, and inflamed dura mater may 
be easily sepamted from the bone to which they belong ; and 
some of the tunicie albuginca: can be torn from their proper 
parenchyma, as if it were heterologous tissue. The loosening 
of the connexion is proportioned to the acutcness and violence 
of the inflammation in the fibrous structure. 

If iuflanimatiou attack any fibrous struct urc, such as the dura 
mater or the capsule of a joint, in consequence of its being laid 
bare and exposed to contact with the air, it first becomes red- 
dened, dull and villous, and then granulations appear on its 
exposed surface, which unite with it into an uniform, red, flesh- 
like, soft roaas. Sometimes, especially in tcndous, this does not 
take place uutil a superficial layer has j>erished aud l)een cast ofl^. 
The granulations change into cicatrix tissue, and by it the fibrous 
structure unites with, aud is fixed to, the cicatrix in the other 
injured organs, muscles, integuments, &c. 

There arc numerous tcnninations of inflammation in fibrous 
structures, and their occurrence is determined by various cir- 
cumstances. 

Suppuraiitm ensues chiefly when the inflammation has been 
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caused by exposure to the fttmospheric air, and varioua other 
external irritants. 

And, under similar circumstances, tlie inflnraraation leads 
to ulceration. Sucli is the result of inflammatians which have 
been produced by the advance of sorae neighbouring ulcerative 
process to the fibrous structure ; ns is instanced in ulcerntions 
of periosteum or of the dura mater, when caries encroaches upon 
them ; or of fibrous capsules, vhcn suppuration is taking phicc 
in the serous and synovial membrauea which adjoin them. 
The suppuration and ulceration, in such cases, mostly advance 
from the surface to the deeper parts of the fibrous tissue ; 
while, at other times, collcctious of pus and sanies lire found 
in its interior. An ulcer in fihrona structures sometimes has a 
sarcomatous or fungous appearance, in consequence of the 
tlesh-hkc substance witli which the ti!>sue around it is infil- 
trated, and of the granulatioiiis wliich project from it. 

Slight relapsing inflammations, and those which run a chronic 
course, end in induration and thickenntg. The soft, red, flesh- 
like tissiu;, infiltered with iulhumnatury pruduut, becomes pnle 
and contracted, and gradually chaiiy;es to a white, dense, firm, 
fibroid mass, wliieh looks like cartilnfje. This mass uencrnliy 
unites closely nith any neighbouring tisituc, uith bimc for 
instance, which has been inflamed at the same time, and can 
then be separated from it only with much difficulty : but the 
adliesiou iifterwHrds becomes nineli less strong, ami may, in- 
deed, at length be entirely clestroyed, if the change now 
described in a (ibrfins membrane, and the conlractiuu and 
obliteratiim of vessels to which it leads, produce atlennaliun 
of the tissue which the racnibrauo encloses, or if, as sometimes 
hapiwns, the iuflnnnuation of au organ enveloped in a tunica 
albuginea be follu«ed by a secondary atruphy of its pareu 
chyroa. 

Fibrous tissue, when indurated in the manner just described, 
not uufrcqucntly becomes the se-at of oji.^j^Vw/it/" .■ thai is to say, 
of a calcareous deposit. It is observed especially in fascicular 
structures, such as the ligaments, but is verj- rarely met with 
in fibrous membranes, though we fiud it now and then in the 
dura mater. 

Primary inllamrontion of n fibrous tissue very seldom 
terminates in yanyrrne ; but it is a frequent occurrence nhen 
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other neighbouring structures, integaments, cellnUr tissue, 
rausdcs, &c., are slougliiiig too : it is so in the instance of bed- 
sloughii. The natuml fibrous tissue L-hanges into a blackish 
broMD mass, which is soaked through ivith sanies of the same 
character, Is as soft as tinder, and may be torn in any direction. 
It degpiinrates in the same manner when it hiw bccu ertwfaed 
or stretched, or wlien those tissues which convey its blood- 
vessels are torn oft' from it, and particularly when the removal 
of the cellular tissue exposes it to the external air. 

Inflntnmatiuu frequently takes place iu i>criostcum. In ita 
origin and character it corresponds with what has been said of 
iutlammatiou of fibrous structures in general. It may co-c«at, 
even from its cummencomcut, with intlammatiun of the bone, 
but it often origiuatcs as a sultatantive disease in the periosteum 
itself, and in that case always extends to the surface of the 
bone ; or again, it may spread to the periosteum, either from 
the bone within, or from the soft parts without, especially from 
cellular tissue, ligaments, and fa-nciie. 

It is distinguished by the same characters as inflammation 
of other fibrous structures. The membrane unites closely with 
the cellular tissue which takes part iu the process, and thus 
with the adjoining structures, with sheaths of muscles, aponeu- 
roses, integuments, &c. : hut from the bone it can be stripped 
with ease, especially if the intlamraation have been at all in- 
tense, or have extended along the prolongations of the mem- 
brane into the bone, and hare led to any exudation on its inner 
surface. Siitnetimea, indeed, the periosteum is found separated 
fnim the bone by a considerable quantity of purulent or sauious 
exudation. 

Uuder whichever of the above-named conditions inflamma- 
tion of periostenm occur, it frequently proceeds to suppuration 
and ulceration. There arc various ways in which these results 
may ensue : sometimci they commence at the outer surface of 
^.thc membrane, sometimes in its interior, sometimes between 

and the bone ; sometimes again they take place in circun- 

ribed spots, which gradually enlarge and coalesce, while at 
Ihcr times exteusive tracts of the membrane are fouud rapidly 
undergoing solution. (Schmetzung.) 

PtTiostcum is easily replaced when it has been loit by 
injury j and even when it has hceu destroj-cd by ulceration, w 
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soon as the constitutional cnuso of the inflammation of the 
bone has ceased. The nev membrane is formed out of a 
plastic cxudatiun from the bouc. 

Chronic injlammation ot^en loaves behind it thickening and 
induration of the periosteum. That rocmbraiie is thou found 
changed into a whitJali layer, nliieli may be flevcml lines In 
thickness : its texture is verj' close, and it is as tough as 
leather^ or fi bra-cartilage. It adheres closely to the bone, and 
seems intimately united with it. The condition of the bone 
under such circumstances varies con&idcrabljr, and will be 
described iu another chapter. 

2. Adventitious (p-nwthsi are, on the whole, but rarely found 
in this system, though there are some fibrous structure* which 
form an exception to the rule in the instance of particular 
new growths. Such is certainly the case with the dura mater 
in respect to Bnrcomatous and cancerous growths. And it 
must also be remembered, that ia all cases in which fibrous 
membranes arc implicated, it is extiTiuely difficult to deter- 
mine whether tl»e new, and the degenerated growths which 
arc imbedded in their tissue, were originally formed in them, 
or were developed, as undoubt<'d]y rany be proved to he far 
more frequently the fact, iu the parenchymatous organs which 
those membranes inclose. 

a. Cygts. 

a. Single cysts of small size are not uncommon in the 
structures belonging to the fibrous system. Their contents 
may be serous, or like synovia, viscid, or gum-like, or they 
may consist of cholestcrinc. Cysts with serous contents occur 
chiefly in tcndous, in and between aponoarotic expansions and 
fasciic, and in periosteum : those which contain cholesterine 
are most common in periosteum, where they arc known by the 
name of encysted cholcstcatomft. 

(i. Comjwund cysloid growths are very rare : T am ac- 
quainted with but one such case. It is that of an old and ill- 
preserved specimen of cystoid growth, some of which adhere 
to the periosteum, while others are contained in the muscles of 
the same lower extremity. 

b. Fibroid thaue is formed in fibrous structures, especially 
in ligaments ami periosteum, when they have been swollen 
and thickened by chronic inflammation : it is also found in 
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what are called fibrous tumours. These tumourB ktc met with 
cliicfly in periosteum, and ia the dura mater : and they present 
the various characters of the Koft, aucculcat, aiiil dclicatclv- 
fibrillatcd tumour, filled with numerous clemcntfiry cellit ; of 
the spongy tumour composed of interwoven celled fibres, aud of 
that which is dense and compact, aud cunsistjt of wclUfurmcd 
fibrous bands. Their size is verj* uncertain, varying from that 
of A pea to that of a walnut or a fiat ; in a few cases, especially 
of genuine compact fibroid tumours, they are even as lai^e as 
the head of a child. 

c. Fibrous structures o$»\fy in various ways. Not only are 
they liable to calcareous deposition, but when hypcrtrophied 
aud indurated aiter inflammation, they sometimes have osteoid 
tissue developed in them. Sometimes it ia formed in the 
substance of the fibrous structure, and resembles needles, 
cords, or plates, or is altogether shapeless; nt other times 
it is a more or less complete incrustation upon its surface. 
Uuder such circumatunces, a certain amount of vascularis 
is observed in tlic fibrous structiu'e ; it becomes of a brown- 
ish-red colour, and remains, after the bony matter has been 
deposited, blackened with pigment, and uncommonly dfy. 
Bony growths of this kind are formed for the most part iu the 
fibrous capsule of the spleen, in the dura mater, aud in the 
fasciculated articular ligaments. Of couree simihu* productions 
are found in the fibroirli tumours of fibrous organs. 

But not only is osteoid tissue produced iu fibrous organs ; 
iu some cases wc find true bone in them. Tlie exudations 
from periostcuiu and fn)m the dnra mater on the surface niixt 
the bone, become, when they ossify, normal bony tissue. They 
form broad, thin layers, or thicker, circnmscribcd plates aud 
shapeless masses, aud enter, for the most part at once, into 
organic connection with the bone beneath them. They are all 
included under the name of osteophyte aud exostosis, whether 
occurring as a growth of bone in various tendons, as ossified 
callus in articular capsules after the occurrence of fractures 
within joints, or as ossification of fasciculated ligaments in 
cases of anchylosis, &c. 

rf. l\ilterch.' — Tubercle is on the whole but rarely met with 
iu HbruUit orgaus; aud when it does occiu-, it is almost only ou 
liic pehu»tcum of spougj- bones, and on the dura mater. In the 
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usual mode of its origin, inflaramation, gives rise to a tubercular 
product, which is depoHitcd in tlic tissue of the merahrnne, or 
on that surface of it which adjoins the hone : it riegencrates 
into a mass of casco- purulent matter, nnd being inclosed in a 
capsule of fibrous structure, which is infiltrated with lardaceo- 
getatinons substance, it forms loose, pulpy swellings. By the 
progressive formation and dcgcueration of tubercles in the 
adjoining fibrous tissue it advances in the membrane, and to 
the bone; and frequently produces, especially in the spine, 
destructive ulceration of the periosteum and ligamentous 
i^paratus along an extensive sinuous track, as well as caries 
of the bones. 

Occasionally these sinuses close, and their contents become 
chalky. They are very commonly associated with tnherclc in 
the cellular tissue, and in the lymphatic glands, and very often 
with tubercle in the lungs. This subject must he resumed iu 
the chapter on the diseases of Rone. 

€. Sarcoma and cancer.— AW fibrous structures may be de- 
stroyed by adjoining cancerous dtscnse. In periosteum and the 
dura mater it occurs also as a priraarydiaease,Rnd from the former 
structure especially, it soon advances to the bone. Fibrous and 
medullary cancer are the kiuda mostly observed iu periosteum, 
but those which occur in the dura mater are very various, and 
differ remarkably in their elementary structure. Further 
remarks on this subject will be made in the chapters on the 
diseases of the Bones, the Joints, and the Dm-a Mater. 



Note. — Some diseases have been desirribed under the names 
of gummata, periostoses, and Cooper's cartilaginous and fungous 
exostoses ; they will be found to be either a circumscribed 
inflammatory swelling aud induration of the periosteum, or 
oue of the adventitious growths which have been already 
described as occurring iu it, or they will correspond with some 
of those to be hereafter brought forward amongst the diseases 
of Bone. 
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CHAPTER I. 

ANOMALIES AND DISEASES OP HONB IN GENERAL. 

^ 1 . Dejicumcy and excess of development. — The entire bouy 
I'abric of the bodj has been found wnuting in some few cases 
of roonstrusity, and even in some individuals whose develop, 
meut in other respects was quite natural. A partial dcficieaey 
of the skeleton is less tmfrequeiitly observed, as it oecura in 
various parts of the body where development generally has 
been arrested ; in the thorax, for instance, and the pelvis, and 
especially in the limbs. There is very commonly no bone iu 
supernumerary peripheral parts, whether fingers, toes, or limbs. 

Moreover, the skeleton ver)' often falls sliort of its complete 
development, in being altogether cartilaginous, or at le&.st very 
imperfectly ossitied, at the time of birth. This condition, 
knoiru as congenital rickets, sometimes continues to a later 
period of life, and betrays itself by insufficient firnineas and 
power of resistance iu the bones, by persistence uf those ebn- 
racters which belong to the skeleton in childhood, by the 
apophyses remaining separate. &c. It is very commonly eum- 
biued with hypertrophy of the white substance of the brain. 
In some ciuius the complete formation of the banes is retarded 
by long-continued and exhausting diseases, and iu some parts 
of tlic skeleton it is very frequently arrested, to a great extent, 
by pressure from within ; as, for instance, in the skull. 

An excess of development is exhibited, on the one hnnd, 
when the M-hole skeleton^ or parts of it, arc completely formed 
at an unnaturally early period; as when the fontanelles close, 
the sutnres disappear, the epiphyses unite with the diaphyscs, 
the teeth arc cut, &c., prematurely ; and, ou the other hand, 
it is seen, also, when the bones are uunaturally dense and hard. 
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when they grow out and enlarge in some unusual direction, or 
when VHriouii new bony forniatious are found upon tlicra. 

The bones may vary in number either wayj they may be 
more numerous or fewer than natural. When certain parts 
arc n anting, or exceed their natural number, the corresponding 
bones are wanting or supernumerary too : but this may be the 
case abo when a part appears to be naturally formed, aa we 
find exemplified in the toes and sesamoid boucs, in the vertebne, 
and the riba. The most frc(|uent instance in which the number 
of the bones is unusually great, [although it is only nn apparent 
excess,) is when the pieces of wUieh. a bone is composed continue 
separate, or when, in the skull more particularly, unusual 
sutures, or sutural (Wormian) hones exist. The want of a bone 
is sometinic4 made up for by a supplementary increase in the 
bulk of a neighbouring bone. 

§ 2. Ammtalies in sue. — Hypertrophy and Atrophy in par- 
ticular. — The anomalies of this class present many varietiee, 
both when the Tulume of the bone is greater than uaiural and 
when it is less. 

An i»freff*(? in the size of the bones occurs in various forms. 

1. They may grow to a greater length than natural. In 
giauts this excess prevails in the whole skeleton ; but sometimes 
it is obijcrved only in particular fingers, toes, or limbs j in the 
latter case it may be eungcnital. or may come on after birth, 
during the period of childhood or youth. 

2. The increase may take place in the breadth and thickness 
of n bone, at the same time that its texture becomes more 
dense, and its weight greater. This is hypertrophy, hyper- 
ostosis ; it may extend over the whole of a bone, or be confined 
to particular parts of it. 

The enlargement of a bone may be a consequence of 
expansion of its texture — of dilatation of its Haversian canals, 
and, in long buncs, of the medullary cavities. It is by thia 
change that the enlargement of cavities which are made up of 
boucs, especially of the skull, is effected : it arises from prea- 
Bure on the bouBs from withiu. 

4. Enlargement is sometimes occasioned by the development 
of various kinds of adventitious growths and tiimours in bone. 

The volume of boues is lesa than natural, — 
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1. When the whole skeleton, or a part of it, as the head, 
ur ouc or more of the lituba, has failed in attaining its full 
growth, whether ita small size be observable at birth, or be 
first exhibited at a later period in a dwarfish growth of the 
body. Congenital dwarfisiiuess is distiny;uishcd generally by an 
MTCsted development of the extremities in length, which is at 
once seen on comparing them with the skull and vertebral 
column ; by the striking appearance of thickncsa which the 
articular ends of the bones consequently obtain ; and by their 
deformity generally. Althougli congenital dwarfishness mani> 
feats nn the whole a seeming alliance with those clianges which 
are produced by rickets in the growth and form of bones, yet 
it cannot be certainly said to be due to the existence of that 
disease in the foetus : its pathology is still unsettled. 

2. Or else the small size of bones proceeds from atrophy. 

A. Hypertrophy — Hyperostosis. — Bone increases in substance 
in two ways, which arc not essentially different from one another. 

1. In the one case, while the density of the bone remains 
unchanged, new os^^eous substance is deposited on its surface, 
beneath the periosteum, and augments it in breadth and thick- 
ness. The size of the medullary canal remains the same, but 
the compact substance around it is thicker than before. (Ex- 
tenial hyperostosis.) 

2. In the other case, tlie increase of substance is internal, 
proceeding from the Haversian canals, and in the end from the 
whole medullary system. The bone becomes more dense, not 
only in its compact layers, but also in its cancellous part ; the 
walla of ita cells, and the bony threads of which its network is 
composed, increase in thickness ; and, by a kind of concentric 
hypertrophy, ns it were, the meilullary cavity diminishes in size, 
and the diploe disappears. Wc may call this state aninternnl 
hyperostosis; it constitutes aUo the induration (sderohis) of 
bony tissue. 

The two forms very commonly occur together, and thus in 
a two-fold manner augment both the bulk and the weight of 
the bone. 

Each is the result of the gradual formation of too great a 
quantity- of the cartilage of bone, in which the normal salts of 
lime become deposited : both affect compact bones, as the 
cranial bones, the centra! piece of the lung bones, chiefly but not 
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excliisirely; for a somewhat striking density aori resistance of the 
spongy bones also, especially of the vertebrse, is frequently ob- 
sencd iu persons about the period uf youth aud manhood. They 
btxx)me very important diseases, when they proceed to any great 
ent, or involve important parts of the skeleton, snch^ for in- 
stance, as the skull ; or when tliey affect large portions, or the 
whole, of the skeleton. No previous disease has occurred iu the 
texture of the bone, which can be regarded as a preliminary or » 
causative process: its Biirfftcc is level and smooth, the perios- 
teum is natural, and, eren when the induration attains the 

nsity and hardness of ivory, the bony texture is, in other 
respects, natural. Nevertheless, it must be remarked, that in 
iul\-anced cases of hyperostosis, the new ossifying stibstance is 

ry commonly deposited unevenly, more at one part than nt 
another, and that thus, at length, the bone acquires a mis- 
shapen and coarse appcarnnce. 

I Tt is sometimes observed, that while one bone is m a state 
of hyperostosis, another is wasted: tliis is frequently the case 
in the skull, where, when the cranial vault is hy[>ertrophied, the 
bones of the face and of tlie base of the skull are atrophied. 

Tn other cases, the increase of ^ubhtancc, both the internal 
and the cxtcinal, is occasioned by an inflammatoiy process, 
iomctimes the inflammation attacks the outermost layer of ft 
bone rnd the periosteum ; sometimes it affects the deeper- 
seated capillaries, and sometimes the medullary membrane, 
n the first case it produces an exndation on the free surface 
of the bone, which becomes converted into an osseous layer, 
compact like the surface on which it is effustd, though some- 
times separated from it by diploetic spongy substance. In 
the last two cases, the increase of substance is within the 
bone, and leads to induration, either of the compact tissue, 
or of the inner spongy {wrtion. These conditions have been 
called by Lubstcin, sclerosis supra-corti calls, corticalis, and 
trails respectively j they are, however, very rarely inde- 
dent tad wparate, though one form frequently predominates 
one or other portion of the bone. Generally, Ixiforo they 

•Vc pl»ce, the texture of the bone becomes expanded in con- 

quonce of swelling and infiltration of the tissue which connects 
ici of the m<Hliill»ry canals ami cells — that is, those 
dilated and n» the prficess tiMially occupies only 
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single bones, and U not uniform in its def^ee at all points, the 
hyperostoses which result are also confined to eiugic bones, the 
diseased bone is tbickcr tbiiii iintural, and vcn,' often is, from 
the first, of unequal thickness and coarse : its external surface 
is uneven and rough, nodulated and fall of fiissures, like the 
bark of a tree, or covered with thin, leaf-like inequalities; it 
is rendered porous hy the permanently dilated orifices for its 
Teasels, &c. ; and the periosteum, and its prolougutious tuward, 
are thickened and hypertrophied. 

The hyperostoses and indurations belonging to this class, 
arc, for the most part, results of chronic inflammations, espe- 
cially those of a syphiUtic or gouty character. I shall have 
some general remarks to make upon tlicm in a more suitable 
place, when considering the question, whether the hyperostoses, 
which these diseases »ct up, hear any marks by which they 
can be distiugn tithed from one anotticr. 

Lastly, there are yet other cases in which hyperostosis, 
especially the internal (the iuduration)^ is occasioned by pre- 
vious softening and expansion of the texture of the bone. The 
secondary indurations will be considered with the diseases 
of the texture of bone, tliat they may be arranged amongst, 
and shown to arise from, tliem ; for those indurations have their 
origin, not merely in the ordinary ossification, within the hone, 
of a too abundant cartilage, but most probably, cither in the 
ossification of a diseased cartilage, whilst the earths and salts, 
which are deposited, arc abnormal as well as normal, or in 
overloading the cartilaginous basement with salts, which yet 
are normal. In either case the anomaly is one of texture. 

Hyperostosis presents itself further in diffen-nt forms as a 
local disease, confined tu small spots on one or more bones. 
Us two principal forms, though intermixed in some respects 
by their transitions into one another, are yet, in many essen- 
tial points, distinct : they are the common exostosis or bony 
excrescence, ami the new growth, which has been named by 
Lobstcin, the osteophv-te. 

a. Exostosis. — By tlie term exostosis should be understood 
a purely bony mass, set upon a boue, forming with it an organic 
whole, and, where it is possible, origioaling, or proceeding, 
from the bone. Wlien its development is complete, and often 
at the beginning of its growth, its texture is always homologous 
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with that of ita base and point of origin, whether that he 
compact or spongy. Hence all new growths upon or within a 
bouc, which hold any other relation to it, nre excluded, although 
they be composed more or less of normal hoiiy texture, and even 
although composed of such textiire altogether. Bony growths, 
however, which proceed from the periosteum, but sooner or 
later become united with the boue, are admitted. 

The most important varieties in on exostosis relate to its 
texture, to the puiut from nhich it originated, (though in many 
cases this cannot be determined with certainty,) and to the 
mode of its derelopment. To these Tarieties the sundry and 
wide differences in its size, form, mode of attachment, &c., are 
maiulr referable. 

Exostoses are composed sometimes of compact, sometimes of 
spongy bony substance : and although some arc made up of 
both these substances, yet the dinsion into those which are 
compact and tliose which are spongy is so far \'aluable, that it 
expresses their original condition and their development. 

a. The most frequent of the cxoslusca is the oampact. It 
occurs on compact bonea, and parts of bones, particularly on 
the outer table of the crauial bones. 

It appears as if it had been planted on the surface of the 
bono &om without : in general it is a plane convex nodule, 
the margin of which is abrupt, and often Hcparated from the 
boue beneath by a furroiv. This furrow is generally narrow, 
sometimes beiug but just perceptible, aud about the thiekuess 
of a hair ; but frequently it is deep, and forms a fissure between 
the tumour aud itJi biu>emcnt. U ^ves the exostosis the ap> 
pearance of having been glued on, or of sitting, musliroom- 
like, on a very short stalk. 

Not only ia this exostosis in all cases compact, but it often 
exceeds in density the hone from which it springs : it is then 
known as the ivory exostosis. It is especially liable to be 
formed on bones which are themselves indurated. 

It is compact from tlie very first ; and grows in such a way, 
that the laycn) which ore added to it always at once become as 
4cnse AS ivory. Neither the most superficial and most recent 
strata, nor the smallest of those exostoses, which form near 
-^Vgor ones, even though no larger than hemp-sced or a lentil, 
^ ever aeon to eontaJn any spongy structure. New layers and 
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o]d, large exostoses and small, arc equally dcusc and bard. WKen 
they arc minutely examiued^ the number of peripheral lamella; 
is fouud to be very considerable ; aud the corpuscles lying 
amongst them arc lung. The Haversian cnuals arc small aud far 
apart, and many of them are snrrounded by a distinct and com- 
pletely defined (vollig abfiesehlosscnen ) lamellar system. With 
regai-d to the corpuscles, we find largetracts MiUiout any of them, 
while at other spots they are clustered together iu dense groups. 
The number uf these exostoses occnrring iu ouc person, 
and even on the same bone, is sometimes very considerable; 
especially if the very small ones, which are easily overlookeil, 
be also enumerated. I have met with them almost exclusively 
on the skuUj where, likf induration, tbey do, in fart, most fre- 
quently occur; but they are likewise observed on the long 
bones, and on the bones of the pelvis. 

They vary iu size from that of a flattened hemp-seed or 
lentil, which is scarcely perceptible, to that of a walnut, or a 
hen's egg, and even to greater dimensions. Their most common 
size ranges between that of a pen and that of a hazuUuut. 

While their usual form is that of a plane convex nodule, 
their surface, whether even or uneven, is idways smooth and 
polished. If they grow beyond the ordinary size, they become 
round, or oval, or, as they generally rather increase in length, 
they form a more or less eylindrical, horn-like projection. 
There is another form which occurs with iheui on the inner 
table of the skull near the frontal crest : it has a peculiar 
bumifuse' character, or the appearance of a convoluted wreath. 
The colour of the!>c cxostoaca is white or yellowish white, 
— whiter than that of the bone to which they are attached. 

As we cannot assoeiatc exostoses, in respect to their cause, 
with the varioiLH inequalities aud nodules that occur on bones 
from constitutional disease, especially from syphilis, the occasion 
of their origin must be said to be unknown. As 1 have already 
remarked, they arc very generally found on the bones of the 
skull, of which one or more are at the same time the seat of 
induration, and not unfrcqncntly bony formations are fouud 
also on the dura mntcr. 



■ [" lluntfiuc" — growinif pualkl lo tbe Mirfkce, but tUached only at its point of 
ongin, like Uic ilrtnt uf pUota which rree|i algng the grouiid witbout t^kinj runl. 
(Pftbner'BPe&t. DkL) Ed.] 
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)3. The spongy exostosis proceeds from b circumscribed rare- 
faction, or cxpauaiou, of the bony tissue (osteoporosis) ; it forma 
a tumour of cellular te\ture aboumliug with marrow, which is 
Burrounded by a compact layer or rind. It is Bometimes 
developed from compact bony tissue^ sometimes from spongy 
substance, aud cither from the [jcripheral laminie of the boac, or 
from its interior. It present*, acconlitigly, mauy striking varie- 
ties of external form and of internal structure. Its rind or 
external hiyer unites with that of the botae ; its surface is uneven. 

Sometimes it forms a slight, rounded elevation above the sur- 
face of the bone, sometimes a more sharply circumscribed, hemi- 
spherical tumour ; or it has a still narrower base, and is globular. 

Wc not uufrequently tiud, near or upoa the articular cuds of 
long bones, and especially on the tibia and femur towards the 
kuee-joint, a rounded, gnarled, and uneven excrescence, some- 
times lubiditted, or branched, aud set upon a well-formed atalk ; 
sometimes it baa the form of rounded or angular, thorn-like 
processes. Such excrescences may he occasionally found near 
the articulations on most, if not all^ tlie long bones of a skeleton. 

Lastly, there ia another form of exostosis allied to the 
spongy form, wliich has not only a spongy texture within its 
compact rind, but also a well-formed medullary- cavity com- 
municating with the meduUaiT tube and cells of the bouc ; 
and thus presenting, as it WKre, a dilatation of the medullary 
cavity beyond the buiface of the bone. Whether such really 
be the mode of origin of this form of exostosis, and a central 
cavity of this kind, communicating with the medullary tube of 
the bone, really exist from the commencement of the disease 
(in which cjise this exostosis would clearly rank with the spongy 
form), or whether the central cavity be formed in it aub- 
sequcutly, as it is in callus, is as yet unknown. 

In the skull, the expansion of the diploetic structure some- 
times distends both the compact tables, and thus there is an 
internal exostosis correspond iug with the exteruul. 

The spuugy exostosis continues for an indefinite period in its 
original spongy state : not unfrcqucntly perhaps it may remain 
so permanently; but more commonly new substance is deposited 
in its interior, and more or less indunition ensues. The com- 
pact exterior wall acquires considerable thickness, and encloses 
a moss of cancellous substance, or a well-formed central caWty : 
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sometimes spots in its iutcrior arc funnd compnct too, or it 
may ertm l>ecoinB nniformly soliil ttiroughotit. 

In some parts, nnd even in the wliole of the exostasis, a 
renewal of rarefaction, or osteoporosis, very often appears to 
succeed this process of condcnsatiun. It may be in this manner 
that the growth of the spongy exostosis from within outwards 
is chiefly effected. 

They very often grow to a considerable size. 

Exostoses are formed, as a general rule, in the onter layers 
of a Iiouc, and they grow and project ontwnrds : but, in a few 
cases, they have been seen to advance in the opposite direction, 
and protrude within the medullary canal. They arc then 
named enostoses,— a name which we are accustomed to give to 
exostoses which project into a canty, such as the skull^ the 
orbit, or the pelns. Sometimes hotli are nirt with together. 
An exostosis which encircles a cylindrical bone more or less 
completely, is called periustosis ; and so on. 

The cause of exostosis ia not yet ascertnined. It occurs, 
but not constantly, under certain local cirCTimstanccs, as ai\er 
a blow or a fracture j in the latter instance, it is merely exu- 
berant callus ; and no definite and clearer cause for it can be 
assigned. In most cases the perioRtenm covering the exostosis 
is in its natural condition ; sometimes it is thicker than natural, 
and hypertrophicd, and adheres with unusual firmness. 

Exostoses are found in every period of life ; those of the 
spong)' kiud occur even in children and new-bom infants. 

l^Bually, when they have reached a certain hulk, they eon- 
tinue for the remainder of life unchanged. Sometimes, and even 
in cases of the ivory exostosis, they have been observed to 
diminish in size, cither by absorption, or, as it were, by con- 
tnicting, while, at the same time, their structure increases in 
density. Spongy exostoses sometimes become carious and are 
destroyed ; while, in a few cases, the ivory exostosis appears to 
have been attacked with necrosis, and thrown off. 

The callus deposited around fractures frequently resembles 
the exostosis ; and one form of the osteophyte resembles it still 
more: it is that which is oeeasiimed by a circimiscribcd chronic 
inflammation of the onter layer of a hone, and which finally bc- 
oomcB condensed (sclerosed), nnd adheres l(» its surface. Tjnstly, 
there is one form of bony gn>wth yet to mention, which is 
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produced at first by tbc dum mater or the periosteum on the 
tide next the »kull, and ntYcrirnrds unites with the bone. It 
is generally flat, and the surface by which it adheres to tlie 
periosteum is rough : it is most frequently foimd on the inner 
ta})lc of the vault of the skull, where, as a product of the dura 
nyitcr, it fitA into the depresMons of the litreous tahle^ and 
becomes firmly soldered on. 

b. Osteophyte. — :Vltbou^h no well-marked line of distinction 
can bo drawn between the exostosis and the osteophyte, yet 
the latter presents such striking peculiarities, that, in the 
majority of cases, It may at ouee be recognised, and is but 
rarely liable to be confounded with the former. 

I'nhke exostosis, the o8teoph\-tc mostly occupies eitensiTC 
tracts on a bone, investing or springing firora it in a great 
variety of farms. Moreover, it is generally the product of nn 
inflammatory process in the superficial part of the bone and in 
the periosteum, and hence is very commonly fonnd adjoining 
and surrounding not only |>ortiou9 which are inflamed, carious, 
or necrosed, but also spots of lione afl'cc:tcd with various other 
diseases, which in some stage of their existence have occasioned 
a reaction in the tissue of the bone. This explains nliy the 
osteophyte is found cliiefly upon and near vascular portions of 
bones ; as ou and near their articular ends, on their rough 
lines, &c. ; and why in the skull it mostly occurs near the 
sutural cartilages. Regarded in this view, the osteophyte 
acquires a further and special interest ; for as certain processes 
in bone, arising from a constitutional afl'eetion, appear to pro- 
duce a definite and peculiar osteophyte, the nature of a disease 
can be determined by the characters which the osteophyte 
presents. I shall have an opportunity hereafter of introducing 
what I have observed on this subject ; it may, perhaps, be 
deemed a contribution to our knowledge of diseases of bone, 
in its present incomplete state. 

In tbc first place, Lobstcin has eoneeivod that a distinction 
should be drawn Iwtween exostosis and what he denominates 
osteophyte. I shall uot, however, follow his subdivision, but 
shall attempt to give a more practical reprcseutatiou of the 
disease. 

a. The velvety villous osteophyte sometimes appears as a 
single and very thin layer, resembling a coating of hoar-frost ; 
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sometimes it measures one or two lines or more in thickness. 
It seems to be composed of delicate fibrils tuid iamelUt:, whicli 
are fixed at acute angles on the surface of t!ic bone, and give 
it the appearance of velvet, or of felt with a very fine nap. As 
it increases in density it gradually acquires a smooth exterior, 
which is pierced with very numerous fine pores; while its 
deeper structure is more distinctly laminatecl. Although, at 
first, ill contact with the bone, it is usually almost entirely un- 
attached to it, and can easily be raised in large pieces from its 
sorrocc. The osseous surface under it is sometimes as smooth 
as in the natural state ; but sometimes we find, upon close 
examination, that it has lost its amoothuess, and i^ distinctly 
rough, the pores for its vessels being somewhat enlarged, and 
its outermost layer here and there expanded into filamcuts. 
At a later period, the osteophyte is found attached to the bone 
by some intervening minute round pillars and plates : after 
having gradually become compact, it unites with the bone. A 
layer of cellular (diploctic) substance forms for some time a Hue 
of demarcation between it and the hone, but when this dis- 
appears, the osteophyte and the compact surface of the bono 
compose one uniform whole. It corresponds to the " osteophyte 
diffuse et tibrillo-reticidaire" of Lobstcin. Sometimes, as an 
exception, it is produced in more considerable quantity, and 
forms an iutimatc connection uilh the hone, uniting witli the 
filaraento- cellular structure into which the outer layer of the 
bone expands. 

Should the periosteum have taken part in the process by 
which the osteophyte is produced, that portion of the exudation 
which attaches to it, becomes organized into a vascular cellular 
tissue, while that wbich belongs to the bone, aud mImcIi oKsific3, 
forms a compact ohscouh layer : the surface of the latter pre- 
sents a great number of pores, and of exceedingly tortuous and 
convoluted half canals, which have been occupied by the 
newly-formed cellular tissue, and its vascular twigs. We notice 
this chiefly when such an oBteoph\-tc is situated on the inner 
table of the skull. 

The colour of this osteophyte in the recent state depends on 
the intensity of tho process which produced it, on the period 
of its existence, and ou the progress of its ossification : aud it 
varies accordingly from blutsli or rosy-red to ycllowitih and 
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dirty white, or it may be a daxsling white, aiid glisten like 
silk or MsbcsttM. At its commcncemeiit it is a sufl, gelatinous 
exudation ; .iftenrards it becomes tough and elastic, like car- 
tilage ; and finally it ossifies. 

This kind of osteophyte is seen chiefly on compact bones. 
It Accompanies almost all inflammatory processes, abscesses, 
and necrosis in bone, especially in young persons with abundant 
fluids (succulent) : it frequently extends from the diseased spot 
over considerable portions of the surface of the bone, while it 
accnmulates in greatest quantity in the immediate ncighbonr- 
hood of the disease, and occasionally on the rough lines, &c. It 
is very frequent in the skull, especially uu its inner table ; and 
on that part particularly there is a bony growth, which has some 
connection with pregnancy, and which we call the puerperal 
ofteofthyte. It possesses great interest, and will receive a fuller 
considerutiou when we come to treat of the diseases of the 
cranial bones. 

/3. Allied to this osteophyte is another which 1 will call the 
*pimtered and laminated oaieophyte. It presents itself in the 
form of rather lai^ excrescences and lamella;, which measure 
several lines in length, arc conical in shape, aud mostly ter- 
minate in a sharp point : they arc composed of a compact wall, 
pierced with fine pores, which incloses a coarsely cellular, osseous 
tissue, or even a single (mcduIliLry) cavitj-. It is chiefly, and 
indeed commonly, abundant in the neighbourhood of the cau- 
cellouH parts of a bone aflcctcd with caries, esjwcially caries 
of the articular ends of bones in young subjects, which is ge- 
nerally considered to be of scrofulous nature. 

■y. iVarty and stalactitic oateofihyte, — This is a bony growth 
either of excrescences resembling warts and attached sometimes 
by a broad base, sometimes by a pedicle, or of larger, irre- 
gular, rugged masses resembling stalactites. It seems to be 
fnnnd only in the neigh Ijourliood of the joints; it accumulates 
particularly around enlarged articular concavities, forms a 
tubereulatcd addition to the margin of articular heads, which 
have been flattcMfd out like a mushroom, and thence extends 
in abundance also to adjoining rough parts of the bone. They 
generally consist of a chalky, white, y^ry brittle substance ; 
they occur most commonly on the hip bones, and appear to l>c 
connected with gouty metamorphosis af that joint. 
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§. The osteophyte lu the form of thorny or styloid^ eingle or 
bratiched plates, or of rounded, gnarled, and jicdiculatcd pru- 
cewea, occnra rhiefly on spong-y bones, on the vcrtebnej and tlic 
bones of the pelvis, stlcctingin both these instances the neigh- 
bourhood of the synchondroses. It occurs lUso on the articular 
euds of hones, aud very frcijucutly fullu^^s, as it grows, tlic 
direction of the fibres of the {leriosteum, ligameuts, tendinous 
insertions of the muscles, intermuscular septa, interosseous 
membranes, &c. ^\T»cn growths of this kind spring from 
two adjoining bones, they frequently meet somewhat in a 
symmetrical manner, aud unite together: in this manucr they 
inclose the synchondrosal cartilage in a more or less complelc 
bony capsule, aud give rise to a peculiar kiud of anchylosis, 
which is often observed on the bodic« of the vertebne. Not 
unfrctjuently they supply the place of callus which has bccu 
arrested in its development, and imperfectly unite the ends 
of broken bones. Similar formations are sometimes seen 
around the cloacal openings in the capsule of a sequestrum. 
They arise from a chronic inflaumiiitiou of the boucs, iu which 
the periosteum and lignmeutous apparatus become involved : 
tliey are often found on the vertebra; of old persons, and 
while the bone to which they ore attached, as viell as some 
others, or even the whole skeleton, is atrophied, the osteophyte 
itself is of dense structure, and hard. 

f. There is another o8teo[jiiyte, whicli looks as if a quantity of 
bony matter had been poured over a bone, aud had coagulated 
as it flowed. It forms masses which Bunietimes give the im- 
pression, that the bony substance had been dropped upon n 
bone, aud had then solidified; iu which case the surface of the 
mass, whether even or uneven, is smooth : at other times it 
appears as if the bony matter had been poured in a stream 
over larger surfaces of a bone, and had then coagulated. This 
osteophyte is compact. I have seen it on the inner tabic of 
the skull, when the cranial bones were indurated ; and have 
met with it still more frequently covering a considerable extent 
of the anterior surface of the vertebral column iu old (Hirsous, 
and proilucing anchyloijis of the vertebne. 

In accordance with the foregoing descriptions, 1 exclude from 
amongst the osteophytes all those bony growths which form a 
more or less complete cxtciual capsule, or au intcrual rudiutecl 
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thoni'like skeleton^ for the various adventitious stmcturea that 
occur iu bouc, whether cochoudroma, osteosarcoma, or cancer ; 
as null as those which are found at the base of similar ad- 
ventitious structures in the softer organs. 

Osteophytes have in some few cases been obsen'cd covering 
large portions, and even almost the whole of a skeleton. Some- 
times they arc accompanied by hypertrophy, sometimes by 
atrophy of the bones. We are quite i^orant of any general 
discftM^d condition of the system to which this can be attributed. 
The periosteum may not share iu the diseased process going 
on in the exterior of the bone, and then it remains nearly 
unaltered; but if it do take part, it becomes vascular, red- 
dened, in&ltrated, and thickened {hypcrtrophicd), and furnishes 
sheath-Uke prolongations, which invest the more bulky of the 
bony excrescences. 

The changes which the osteophyte undergoes in the course 
of time have been already partly noticed, Tlie fibrils and 
lumclla; which compose the velvety osteophyte approach each 
other and increase in size, and, at the same time, assume a 
position pamtlcl to the lamella; of the bone beneath them ; the 
whole osteophyte becomes more dense, and unites either im- 
mediately or by an intervening layer of diploc, with the bone. 
Hence the bone becomes a layer of compact tissue thicker — 
Lobstciii's " supracnrticale osteosclcrose." In other cases, as 
the velvety, or the splintered and laminat-ed, osteophyte becomes 
condensed, its fibrils and lamellae ret&in. their relative position 
to the bone, and tlie osteophyte becomes a compact osseous 
mass, which^ though atljidicd to the bone, can be distin- 
guished from it by the different direction of its lamella) and 
the course of its medullary canals. Sometimes the osteophyte 
appears to be diminished by absorption, but it cau hardly 
disappear altogether. 

H. Atrophy. — Atrophy of bones occurs under many forms 
and various circumstances. 

(I.) After a long-continued and exhausting disease of bone, 
such as caries, after exbaiistirn healing processes, such as 
fractures, {and iujuriea generally,] or in cousiequencc of palsies, 
neuralgia, or anchylosis, single bones, or large portions of the 
skeleton may diminish in vulume. They retain their normal 
tCJkturc, but dimiuibh iu loagthj aud still more in thickness j 
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an entire bone becomes «mall, and its medullary canal con- 
tracted, — it ia iu a state of concentric atrophy. And in con- 
nection witb thia fact, and in opposition to that increase in the 
volume of bones to which 1 have before adverted ns a con- 
sequence of distension of the cavity which they form, I may 
mention tlmt bony cavities diminiNh, or sink in, when atrophy 
or loss of substance happens to the organs contained within 
tliem. 

(2.) Bones are subject in old age to a form of atrophy (senile 
atrophy), in which their consistence and strength arc so far 
changed that tlicy not only become soft and flexible, and are 
easily indented, but rather acquire something of the brittlencss 
of glass. (Fragilitas Vitrea. Osteopsathyrosis of Lobstein.) 

Atrophy appears always to eommeuce M-ith the medullary 
tubes and dlph)ctic structure : the cells of the latter enlarge^ 
and its walls, lis well as the bony threads composing the 
cancellous tissue, become attenuated, and at length disappear 
entirely. The cumpact substance jHcldiug next, ia all changed 
into spongy, diploetic tissue, except its outermost layer, but 
thcmgh that remains compact, it becomes extremely tliin, 
and is aomctimes scarcely as thick as a sheet of |>aper. As 
the atrophy of this once soUd, but now siJougj-, subatauee 
becomes more complete, the outermost layer alone remains, 
encompa^ing either a canty, which contains some mere traces 
of spongy tissue at its periphery, — a cavity relatively dilated 
{exceniric atrophy), or a soft siibstainrc, with very coarse cells; 
or lastly, when the di|)loe is entirely removed, the extremely 
thin i-emaining parts of the walls of the bone approach each 
other, and coalescing form a sliigle thin plate. Examples of 
the first change arc presented by the larger medullary tubcfl ; 
the second is seen in the smalleT cylindrical bone~s^ in the pelvic 
bones, ribs, and vcrtcbnc ; M'hile the bones of the fbcc, and 
«maU spots, whicli lut; Umiteil to the top of the parictid bones 
of aged persons, exhibit the last. Finally, should the atrophy 
proceed to an extreme degree, and involve the last rcmniuing 
thin laver of the wall of the bone, its surface liccomes rough 
and porous ; and, however easily the perioateum may be stripped 
off elsewhere, it cannot be removed from this spot without 
bringing away a layer of bunu with it. 

The inciiullary tuljcs and dilated cellidar interspaces arc 
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6Ue(l with raarrow, which ii usually of a dark, uid oftcD of n 
brownish -red, or a chunolatn cul(>ur. 

The descriptiou given nbovc sufiBciently explaiiw how it is 
thjU the bones become uuusu&lly flexible, aod easily crack when 
thej' are bent ; that upon making muduratc prcssarc on spongy 
htme» the finger breaks into thero ; that the cvliiidrical shafU, 
being reduced to a thin compact wall, break upon the slightest 
occasions ; anil that, in advanced a^^, the veil known cunaturca 
of the vertebral column occur, and other portions of the bony 
fabric of the body become, under certain circumstauccs, crooked 
and defurmed. 

As the bone» loae substance in their interior, they shrink 
in their external bulk : and hence the skeleton in old ago 
biHromctt smaller in all Its dimensions, and the weight of the 
bo<Iy IcHs. 

Senile atrophy runs a chronic course, and is unattended 
with pain : in itn earlier stages the muscles also waste and 
the lungs become atniphicd ; and afterwards the diminution 
of the bones is attended with decay (inrolution) of all the 
other organs : tiic muscles are sometimes tlic scat of fatty 
degeneration. There are some diseases of bone, which, in 
their anatomical characters, present considerable resemblance to 
thii4 form of atrophy ; but, Hlthoiigh hitlierto thought much uf, 
those characters arc in themselves unsatisfactory. They are 
diseaues which affect persons unlike those in whom senile atrophy 
is met with, and in their sjTnptoms and course they materially 
differ from it. As they are processes connected with consti- 
tutional disease (dyscrasia), and we partly recognise in them, 
and partly have reason to assume, the existence of important 
qualitative deviations from a healthy state of the oi^uiisation, 
I shall speak further of them under the head of morbid expan. 
non and »oftcning of bones. 

(8.) A third form of atrophy is that in which bone is woru 
away or absorbed (ITsura, detritus ossis) . Being occasioned either 
by uniform and [wnnaneut, or by repeatedly renewed (pulsatile), 
pressure upon the bone, the breach of substance is always cir- 
cuiuscribe<l. Various tumours, which form iu the soft parts 
adjuiniiiK a bniie, especially iu periosteum, produce this effect 
wilh diHert-iit degrees of force : the walls of the skull, fur 
iustauce, arc presaetl upon liy the Piu:cluonian bodies, by sundry 
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RdventitiouB growths, commonly kiio\ni by the collective niimo 
of fluids of the dura mater, hy hiraours in the brain, even by 
the brain itself, when enlarged or displaced, by large apoplectic 
cysts, by au enlarged and diseatied pituitary gland, &c.; the 
bones of the fecc suffer from the pressure of fibrous tumours 
(fibrous polypi), of sarcoma, and cancerous growths developed 
in the nostrils, frontal sinuses, antra llighmorioua, or orbits ; 
but the most fre(|ueut cause of pressure is aoeurlsnoal tumours, 
tnd the common seat of it is the bones of the trmik and limbs. 

The d<^rce and the extent to which tht! bone la worn away 
varies in different cases, the former depending on the amount 
and duration of the pressure, the latter on the size of the 
tumour : oue or more bones may be entirely destroyed, or a 
bouy wall may be [lerforatcd, as is ofleu strikingly illustrated 
in the progress of aneurismal tumuiu-s. As large tumours press 
uue<jually, tliu dcstructiou of bone, when verj" extensive, is 
generally not uniform : for the same reason its boundaries are 
not shixTply defined. 

Small tumours, which exert uniform and Teiy moderate 
pressure, and cvcu larger tumours, when they grow slowly, 
occasion, first, ftatteuing, and then an excavation of the bone 
on which they press, but do not disturb the smoothness and 
polish of its surface. The bone immediately around bulges 
out, and appe:ini nut as if it luul sustained an actual loss of 
substance, but rather as if its subBtance had been merely thnist 
ande. Wlicn pressure is made on one of two compact tables, 
especially in the skull, it is nut so much that table which 8ecms 
to be absorbed, as the layer of diplue beneath it j the two 
tables are in this maimer gradually brought nearer together, 
and at length come into contact and unite. I find tliis borne 
out by many well-marked cases in the University Museum at 
Vienna ; as well as by moat of the pita on the imier surface 
of the skull, in wluch Pacchionian bodies have been irabcdilcd. 

If the compact wall of a bone be subjected to cousidurable 
pressure, it disappears layer by layer, becomes rougli on the 
siu-faee, and when at length entirely absorbed, leaves the can- 
cellous tissue bcueatb it exposed. A very manifest effort of 
nature is then often perceived t*) resist the uijury, and to 
maintain the integrity of the inner texture of tlio bone. The 
cancellous substuucc, increasing in density by the addition of 
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boDj matter to iu UmcUas and threads, strives to become eo 
pact, and exposes to the prtsMurc a strstnin as capable of 

l«M<iiiui aa possible. 

Tilia wtamg down [detritiu) of bone maj eaaOy be eon- 
Ibufidod with the loss of substance vhich resolta hoax cariea; 
aad tkm difficult uf distiiigniihing belwcvQ them is sontetiinet , 
aagnMoted by their both occurring together. For, to take m 
£reipieDt inttimrffj that of softening malignant tumours, not 
only is the bone worn away by the pressure which such tumours 
■ mstut, but iuflauiniatiou and suppuratioD arc set up in its ex- 
posed spongy texture, or corrosion on its surface, by the ichor 
which they diwharge. 

Ahiorption (detritus) is distinguished from caries by the 
abnencc of luiy change of texture^ either at the spot itself, or 
around it ; and by there bciug neither purulent nor sanious 
product, nor any osteophyte. The tendency to condensation 
which is exhibited in the substance exposed to pressure fur- 
uishcs a further distinctive mark of the detritus. 

I^inally, bone may be absorbed in cunsequence of preaaure 
from within : the various tumours dercloiwd in the spongy 
substance, and medullary cavity, the fibroid tumours, euchou- 
droma, osteoid growths, sarcoma, cancer, and the dilatations of 
the capillary system of the vesHcls, known by the name of 
telcangiectaitctt or erectile tumours, all commcuce their ravages 
within the hone. 

^ 3. Anomaliet of fomi. — ^The deviations from the natural 
■hapo of the bones are many and various ; in some instances 
they are congenital, very frequently they take place after 
birth. AMicu coixgcuital, they sometimes occur iudcpeudeutly 
and alone, sometimca an apparatus with which the altered bone 
stands in intimiite relation is mnlformed too ; at other times the 
change of form, whether cougenital or acquired, results from 
some disease in the bone itself, or in other structures. To 
avoid repetition, 1 do not enumerate them here; for the most 
im|K)rtant of thcni will he more conveniently dcamhcd amongst 
the anomalies of the tieveral parts of tlie skeleton, and of the 
hooos compofiiug them, as well aa in the chapter on the Joints. 

• ( 4* Am/malie9 in the relative jwittioM of bona, and in their 
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€<mn€ctiott with one atuither. — The connection between bones 18 
suraetiraes unnaturally close nnd intimate, and sometimes un< 
natunilly loose : when the latter condition is very decided, it 
is usuidly combined with some deviation from their relative 
position, that is with dislocation. 

The former state, or that in which bones are bound too 
closely together, is found, both when their articulation with 
each other is moveable, and when it is immovable. It is known 
08 synottotis, or anchylont, though the latter term is chiefly 
employed to designate the fixed state of a joint. Synostosis is 
sometimes congenital, but much more frequently it is acquired. 

Congenital sjTiostosis may be the result of an miuatuntl 
fusion of jK)iuts of ossification bclougiug to st'paratc bonca ; it 
is then almoRt always manifestly prejudicial to the full deve- 
lopment of one or both of the uiiitetl bones, and it nccompiuiies 
other and, more iniportout malformations, such as ucephalus, 
cyclopia, &c.: or it may constat of premature union of bones, 
which do not natiu^lly tuiite till various periods after birth : 
thus the cramol bones are sometimes found miitcd even in the 
foetus. 

Allied to this, is the cjue in which certain bones coalesce at 
some period subsequent to birth, but earlier than that at which 
their imioD normally takes place. Thus the cranial bones 
sometimes unite prematurely with each other, ami so do the 
two halves of the lower jaw, epiphyses with their diaphyscs, &e. 

Synostosis, when acquired, is either incomplete, that is to 
say, atljuining bones become bound together by bridges of new 
b(me (osteophyte*), which pass over the inter\'ening sjnichon- 
droees and articular earities, and eucloae them in a more or 
less perfect bony capsule: or it is complete; the syncliondrosal 
cartilages, or the soft tissues uf a juiut, liuvlng been rL'niuvf»l 
by atrophy, suppuration, &c., the bones are brought into im. 
mediate contact irith one another, and become conjoined. 
Vertebnc, the pubic bones, or the bones comjHiaing a joint, mute 
tlnis with one another \ so too docs the sacrum with the ossa 
innominata. 

Other bones, also, when brought into permanent and close 
mutual contact, may l>ecome fixed together in the same manner ; 
the ribs, for instance, in cases of lateral ciiniiturc. 

Synostoses vlxk to be met with under any of the above- 
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mentioned circiinuitance^, sometimes between niigle buues only, 
8oinetime« at several parts of a skeleton ; and sometimes tbcy 
arc almost universal. Pboebus has recently seen and described 
au example of congenital synostosis, in wlucb there bad been a 
fusion of ori^nal points of ossification. There is a very similar 
case in tlie museiun at Vienna, of congenital fusion of the 
second and third cervical vcrtebree; only it obtains fiirther 
importance from the fact, that the atlas is also cungcuitally 
unitcfl with the occiput. In another specimen the boncj* of the 
right forearm are continuous with the humerus, without the 
iutcn'cutiou of a joint. A similar synostosis, and one pre- 
senting considerable interest, is that of Niigele'a obliquely 
narrowed pelvis, in which the sacrum is united with one of the 
liLUOoiinata. 

Anchylosis, in the restricted sense of cxtinctiou of a Joint, 
especially that which is acquired^ will be considered in the 
chapter on Joints. 

Loosening of the u&tural couucctiou of boiics which are im- 
movably articuliited to each other, is denoiuiimtcd 0»teodia*tasu: 
when the same tbuig occiu^ between bones which move upon 
one another, the rcsidt is dislocation. In diastasis the cKan^ 
produced in the connecting medium dcpciidfj upon circum- 
stances ; it vi either stretched, attenuated and loosened in tex- 
ture, or torn tiu-ough. Gradually increasing extension leads to 
the first change, as is iustauccd by the cranial bones iu cases 
of hydrocephalus, by the bones of the face, wlien stretched 
over fibrous polvpi, or by the pelvic bones in parturition j while 
the second is caused by quickly acting force, imd is exemplified 
by disjunction of the sutures when the skidl is sliattcrc<l, by 
the laceration of the synchondroses of the pelvis in very diffi- 
cidt parturition, or by the sepanvtion of the epiphyses in con- 
sequence of injur)'. 

Moreover, the occurrence of diastasis is not only favoured 
by previous disea-ie, especially by inflammatorj* softening and 
loosening of the connecting substance, but it may be the im- 
mediate result of destructive suppuration of tliat substance, as 
is shown by the eonsetpiencea which the pelvis sustains from 
the worse fonus of puerperal disease. 

The subject of dislocations will also be considered iu the 
chapter oa Joiuts. 
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5 5. Anomalies of consistence. — These anomalies, expanttion 
of the tissue, and so-called softening of bouc, on the one hand, 
and induration ou the other, are, essentially, changes of its 
texture, and of it« chemicn.1 compcssitiou : tlic bitter inviilve 
iu( well the mineral constituents as the ftnimal basement, 
and they must therefore be treated of amongst the diseases 
of texture. 



^ 6. Solutions of continuity^ and the process by which they 
are repaired. — The solutions of continuity in the osseous system, 
which result from injurj', present many varieties. Bones may 
be laid bare by the removal of their periosteum, and of the soft 
porta covering them : they may l)e wounded by more or less 
ahftr[) penetrating instruments; from whence ensue the various 
kinds of punctured, incised, and shot wounds, by which the bone 
is either partly or completely pciibrated, as well as the woimds 
inflicted in operations, as aminitntion, trephining, in t}ie removal 
of irortions of bones, &c. Tliey may be broken, and, as is well 
kno^vn, the fracture may be transverse, oblique, or lougitudiual ; 
there may be but oue fractiirc, or several, in the same bone ; 
and sometimes a hone is shivered, or crushed, and the fracture 
M'hich results is comminuted, 

Incomplete fractures or fissures are, for the most part, met 
with in the skull ; as when only one of the compact tables is 
frncture<l, or when the inner table is disunited, wliilc the outer 
remains nniujiuvd. 

There is n remarkable form of incomplete fracture, in which 
a bone becomes bent. It occurs on flat bones, like the skull, 
as well as on loug bones. It is produced sometimes by sudden 
and Wolent mechanical force, sometimes by more gentle means, 
which act through a longer period cither uniformly or with 
intermissious. Its occurrence is favoured by tlie softness of the 
bones, which in fcctal life and in childhood exists naturally, 
but in subsequent periods of life is a morbid condition. These 
inflcetions of bone are chiefly observed in the skull of the new- 
bom child, as a consequence of the pressure M-liich the head 
has undergone from the pehis of the mother, or the forceps of 
the accoucheur : they may, liowever, be occasioned by accidental 
or intentional violence after birth ; or they may take place in 
the bone.i of the limbs of persons who arc affected with rickets 
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or osteomiUjidti. Hicy may be broiiglit on by mechaiticttl 
noUmoo, or by oxcewivc muHciiiar contraction. 

Any of thcM! iiijiiricw may uccur alone, or be combined in 
vfunoiifl wnvH Hith loss of huhitanre : and fiirtbcr, tbt-y may be 
lior simple, or complicated iditfa considerable injury, bmisiug, 
"nnd laceration of the Hoft |>artti, with shattering or splintering of 
the Iwue, with the prcseuec of foreign bodies, with cxccssiTe 
de^rccH of iuflitmmation of the soft parts, with gangrene, 
m^eroHis, Sec. 

In proeiteding to the subject of the modes in which the 
most iuii>ortaut iiijiiriuii of bone arc repaired, that by first 
intention, luid that by way of auppunitiou, or second intention, 
I must refer, in ordiT that the jnibject may be thorouphly 
undcnitowl, to what is said below on inflammation, 8uppiu*ation, 
aiitl niTrosis of bone. Tlie attention which has always been 
paid to tlie mode of union in ea^s of Kimple fnictiire has 
reiitlered that tlio foundation, as it were, npon which our idcAS, 
lu to tho mode of iT[Hur in all other injuries of bone, have been 
basod ; and I, tlii-rcfoi'e, make it, botli in its siicei^iitful and 
imsncccssful issue, the sitbjcct of the following remarks. 

R^air of fracture by the Jimt inteniion. — Wlien the ex- 
tramsAtion produced by the fracture of the bono and simnl- 
taiunjus injury of tlic soft piurts, and the vascularity of the 
mft parts, of the laceratetl periosteum, the surrounding cellular 
tisAue, and the adjoining muscles and their sheaths, hure in 
■omc degree subsided, a reactionary' process of innanimation u 
•ct up. The soft parts around the fracture, some of wliich have 
been injured by the same violence that produced the fracture, 
and others by the broken bono itself, become swollen and so 
blended as to constitute one uniform red, firm mass, infiltrated 
with inllanimntory product, which encloses the I)roken part in 
a more or kna smooth and round, or in an elongated, swelling. 
In tho Munc nmnner, the meduUan' membrane becomes tumid 
uid rod; and, after a time, puts forth a red loose mu>, 
which dings to the broken surfaces of the bone, but soon 
coaleace* with the surrounding sofl parts (Breschcf s substantia 
iBtttiBDdia). Thus each of tho tiw^ured ends lies in n sort of 
capsule of swollen soft }iarts. The innermost layer of tho 
ai{HRile it the periosteum, which, having separated from the 
"to&ee of the bone to a greater w less distance from the 
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fracture^ is so intimately united with the surrounding soft pnrtu 
fus to be no longer distingiuiiliafalc : a viscous reddiHli iluid 
exuding on its inner surface, tills np the space between it and 
the ends of the ^tigments. 

Meanwhile, commencing at different distances from the scat 
of fracture, along the line where the periosteum remains con- 
nected vrith the bouc, a rc<ldish, scmi-fluiil, gelatinous sub- 
stance exude-9, which is greater in quantity the nearer the 
fracture : it is evidently connected more intimately with the 
bone than with the periustcom, but the former is entirely un- 
altered beneath it. Where it adjoins the bone it beeomea car- 
tilaginous, and subsequently o&sities: it then adheres intimately 
to the osseous surface, and if stripped off, leaves it perceptibly 
rough, and with its purea dilated. 

This substance, as it increases in quantity, advances from 
the point at which the bouc and periosteum are connected 
towards the scat of fracture, keeping close to the inner surface 
of the capside of soft parts, and leading a space between itself 
and the bare extremities of the bone, which is filled with the 
reddish viscid fluid before mentioned. At the same time, as it 
oesifiefi, it gradunlly assimies a more definite internal structure. 
If the fragments of the bone be in favorable position, the 
masses of callus, aa they grow, assume a cylindrical shape, and 
arrive at the septum formed by the subslautia intermedia. 
The septiun has already acquired a cclliiJo-fibrous texture; but 
now it is gradually rcnmvcd by absorption, and the masses 
of callus from the opposite ends of the bone coalesce over the 
fractured spot. ^^Tiat takes place outside the bone goes on 
also in the medullary cavity ; a substance is etfuscd, which 
everywhere ossifies and ohliterates the cavity of the medulla. 
These changes constitute what is called the formation of early 
callus. 

Thia callus gives some firmness to the fracture, and the time 
occupied in completing it — from thirty to forty days — forms, in 
a practical point of view, a very important period in the whole 
reparative process. It is named by Dupuytren the provinionnl 
ealhu. 

Long before it has reached the state of completeness uhore 
described, a later growth, or formation of definitive callus, 
oonunenoe*. 
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The fluid before spoken of as occupving the space between 
the hrokeu cuds of the bone and the callus (and a similnr fluid 
■which mny be found also between the callu3 and the soft ports) 
becoraes gradually more firm, receives vessels, and acquires a 
structure which at first resembles granulations, but at a later 
[icriod is cellulo-fibroufl. A small quantity of a reddish exudation 
apjwars beneath it on the denuded ends of the bone, and 
gradually unites with the granulation -like substance. 

As a vascular eomiuunication is thus established between 
the nu-faec of the bone and the surrounding soft parts, a 
formation of new osseous substance commences all roiuid the 
fractured euds : it resembles the first formation of callus, but 
proceeds with less energy. 

Both the earlier and the later callus increase in quantity, 
and at length unite together, They are, however, distinguished 
from each other by the difference of their texture, particularly 
by the softness of the second callus, when compared with 
the fully formed earlier growth. In this manner the broken 
extremities of the bone arc surrounded by an uninterrupted 
o8.seous sheath which adheres to them both. 

Liist of all, in four or five months or more after the injury, 
the broken surfaces themselves unite within thwi sheath, though, 
indeed, the first traces of exuding osseous substance are Bomc- 
timcs perceptible much earlier, beneath the substantia inter- 
media, where it clings to the margins of the fracture. The sub- 
sttmtia intermedia then diHapi)cars, and the fractiu*c is completely 
r(r]>aircd. The edge^ of the fracture are pretty fire«iuently, 
though not always, distinctly rounded off. 

During this consolidation, the remaining swelling of the soft 
parts subsides, and the medullary envity begins to be restored 
at the fractnred spot. The llavcrsisn canals, in the mass of 
bone iiith which the cavity is filled, are gradually enlarged to 
such an extent as to render it cellular and areolar instead of 
solid i by further absorption it is entirely removed, and a 
new medullary cavity occupies its place. Sometimes a thin 
layer of the mass remains behind, united at the seat of fracture 
with the bony substauce exuded from the broken margins, and 
for a long time obstructs the canal. 

The callus, which was more or less uneven externally, 
has by this time become smooth. It is invested with a 
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ftbro-ccUnlar mcmbrauc, which consists portly of tho old 
perioftteum of the bone thickened^ and partly of tlie exu- 
dation poured out by the soft parts : tho latter forms a new 
periosteum, unites into one membrane with the old oae, and 
(p'adually becoming thinner, at last precisely resemldes heiUthy 
periosteum. 

Although the callus, even when completely ossified, ia at 
first clearly tUstiuguisha))lc from the old bone by the nrrange- 
ment of its canals and lamelltc, vet in the end it acquu-cs pre- 
cisely the same characters as the bone. It is more than pro- 
bable, that in process of time the callus diminishes in bulk ; 
very gradually indeed, but yet so far as the relative position of 
the fragments of the bone, and its own original size, allow. 
Thus where simple transverse fractm'es have miitcd, it shrinks 
so much as to form at last an inconsiderable elevation, which 
points out tho original seat of fracture. But tins is by no 
means to be regarded as an ati-ophy of the so-called pro^isioim] 
callus : no mich decay, or involution, ever takes place, though it 
has been asserted by Dupuytren, and admitted by several 
others after him ; there is no provisional callus, in the scnso 
of a material for temp()nLrJly uniting, or soldering, the frag- 
ments together; and the rcabsorption of the mass of bono 
which fills the medullary canal near a fracture, is to be re- 
garded as one of the phcuomeua in the progress of the forma- 
tion of a bone. 

Tho firmness of the union is generftUy proportioned to the 
length of time that has elapsed since the occurrence of the 
firacture. 

The process jost described, in which bones rcimite by first 
intention, is on the whole the same as that which takes place 
in injured soft parts. 1 have now to refer briefly to some 
points connected with the ]^rocess, which have long been subjects 
of dispute ; to describe what is ob8er\ed when fractures unite 
under other, and especially under less favorable, conditions than 
those which we have supposed in the foregoing delineation; and 
Ia.<ftly, to treat of more important anomalies in the process, 
such as arrest, and the formation of new or false joints, repair 
by way of suppuratiou, and necrosis. 

Long as the contrary opinion hnn been entertained, it is now 
beyond doubt, that in the formation of callus, no ossification 
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of the periosteum UkM place, any more tlum of the nnroandiiig 
■oft parte ; but tliat, in the finl forraatiim of calltu, the de- 
relopmcut of the wliolc oweous tn»M proceedi from the bono 
oiily ii uot fully tucortiuned, prubablc though it bo. For» 
not to mentiim ullicr facts, boue is sometimei found on tbe 
inner tturfnco uf |H!n(>Ktc>iim ; and the dura mater particalarhr, 
which in virtually a ]»erio»teuin, frequently prcaenta bonjr 
growth* im itH outer Hurfncc, which do not adhere to the bone 
nt all, or do fio very loo»Rly, and only at a later period become 
cluaely connected with it. 

DuriiiK the whole proccHa of forming callus, the old booo 
imdnri;ocit very triAin^ chnnK^!; and it n'X)uirca cloac examina- 
tion af^cr the removal of thu exudation, to discover that the 
pores tm itH Hnrfnre are Homcwhat cidai^i^ed, and that the surface 
itjwlf is rnthrr rough, in eonscqtuaico of aome of the new matter 
n^niaininK lulhrrerit to it. There is no greater change eren 
when tlio exudation \im ositincd. M'hen the fonoation of 
OnUus is complete, luul tho fragmeuts have reunited, the bono 
arnuutimes shriulcN, and hcconiCH pal|)ably thinner, and ita cavity 
smaller than brf<»re. 

When only one of two luljoining bones is broken, as in the 
forearm or IcR, the uninjured ono takes part in the process of 
furniiiiK r*allu». Owcoini matter is exuded by it near the fifftc- 
ture, which nuitci with tho callus of the broken bone; for 
just as the subtitantia intermedia diBap]>earfi when the broken 
Burfareti of the bone unite, eo the periosteum covering the 
callus of the uninjured bone is abttorbud, and tiio two growths of 
callus coalesce. But still more frcijucntly is thi» the case when 
both bones of the fortmrm or le^ arc broken, or whenever there 
is a fi-acttu^ of two or more adjoining bones, such us the ribs. 
In fractures in the neighbourhood of joints, fears may even be 
entertained, lest union between the articular ends of the bones 
be occasioned by the callus. 

Long oblique fractures involve a mass of soft parts in the 
reactionary process, and are attetxled by the formation of a 
(piautity of callus, proportioned tu the extent of the fractured 
■urfaces. So, too, the greater the displacement of the Bmg- 
•neuta, the greater, and at the same time the more misshapen, 
^''l be the swelling of the soft parts, and the subsequent callus, 
^e wime occurs when the firacturc is comminuted. 
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The great extent to which fragments, when diaphiced, are 
denuded occasions a difficulty in the formation of the secondary 
calhiK, and retards the procejift of repair ; but in all essential 
particulars the process is the same. The callus encloses the 
fragments, and generally forma a bulky mass, which conuccta the 
opi>oaite surfaces of the Iwne together. Tlie mcdulhir)' cavities, 
at first open, become blocked up with callus, which unites inti- 
mately with the swollen sott parts around ; but gradually opening 
agiun, they become continuous with a new medullary cavity, 
which forms in the cnlJus. Sometimes even when contiguous 
waUs of the bone are firmly cousoUdated together, they and 
the intervening callus are Absorbed, and the continuity of the 
original tube is restored by means of a new transverse or oblique 
canal. A remarkable analogy to the mode in which bone is 
originally developed is observed in the universal tendcmnj' to 
form medullary cavities in the interior of all large masses of 
callus, as in exostosis, and the more bidky osteophytes. 

Sepiu^te fragments uuite within the callous eulai^mcnt in 
more or less favorable positions. 

The surface of large masses of callus is marked with grooves 
in winch tcudous or large vessels lie ; and sometimes they are 
even perforated in various directions by small canals which 
those structures traverse. 

Of arreM$ of the growth of callus in general, and of neto 
joinit in particular. — Tlic modes and degrees in which the 
formation of ealliui may be arrested, are very varioi;s. The 
quantity formed may be insufficient for its purpose, or there 
may be none at all : it may uudet^o the ehiuigc wliich is inci- 
dent to it very tardily, and not be ossified till a vcrj' late period j 
or may be imperfectly, or but paitially, ossified : or the exuda- 
tion, instead of becoming cartilaginous and bony^ may as:»ume 
and rctaiu an appart-ntly ligamcutous structure. Such arrests 
may take place on both fragments, or pretlominatc on one : 
and further, the anomaly may extend to both the first and 
second growths of callus, but usually it occurs in the latter 
only. In such cases, dajrs and even weeks after the occur- 
rence of a simple fracture, neither the bone nor the soft parts 
around it exhibit well marked, or indeed any traces of reaction ; 
and if the fracture should at last unite, it does so by the way 
of suppuration. In other cases, the growth of callus may be 
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insufficient^ the maHscs first formed may meet each other only 
at a fciT points, or may even not meet at all ; «a is the case 
when there is great diijplaccment of the fragments. 'Flic 
secondary ciillus may not unite crumplctely witli the primary, 
and may remain soft and cartilapnous, or there may be too 
little of it formed, especially at the fractured extremities of 
the houe ; in which case, its metumorphoa&s may be arrL-stwl 
or anomaluus ; or there may be no callns formed at that part 
at all. 

It is in the last-mentioned circuiustauccs that the enose is 
found for the formation of new, or false joints. (Articulua 
noTus, spurius, ]>notematuraIi8 ; pseudartbrosia ; articulation 
suruumcraii'c of Bt'chu-d.) 

The unnatural joints, wliich result from fracture, arc of 
two different kinds : one more or less resembles a synchondrosis ; 
the other is like a diarthrosis, and is accordingly, in its proper 
sense, a new joint. 

In the former ease, the fractured ends of the bone are held 
together by a ligamentous tissue. Either a disc of ligament, 
the thickness of which may Tary, is interposed between them, 
and allows of but little movement ; or, as occurs when there 
has been loss of substance, cither from injnn,-, from considerable 
absorption of the fractured cnd», or otherwise, ligamentous 
bands connect the fragniL'nts, and allow them to move freely on 
each other. The connpcring substanee appears to be nothing 
but the substantia intenncdia mentioned above, which, as the 
formation of the secondary callus has failed, or been insuflicient, 
remains in its tirst state. 

In the second case, a ligamentous nrticnlar capsule is formed, 
and in lined by a smooth membrane, which secretes synovia ; the 
fractured surfaces adapt themselves to each other, and become 
covered with a layer of tissue, which is fibro -ligamentous, or 
more or less fibro-cartilaginous, or which resembles, and some- 
times (llowship) really is, cartilage : they may articulate immedi- 
ately with one another, or may have between them an intervening 
layer of ligament, which corresponds to an internrticular car- 
tilage; and their movement upon each other is more or less free, 
according to the size of the articular capsule, and the form of 
the articulating surfaces. These last are sometimes horiEontal 
and smooth ; they glide over each other, and allow of restricted 
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motion : sometimes one surface become;} convex, and the other 
concave : sometinics both arc rounded ofT^ and hing within a 
capacious nrticular capsule far apart, they come in contact only 
during particular movements. The articular capsule is tlio 
product of the inflamniation of the soft parts : tlie cartilagiui- 
fonu layer, which covers the euds of the bone, is secuud&ry 
callua arrested in its metamorphosis and converted into a fibroid 
tissue : the other ligamentous cords, which are sometimes pre- 
sent, and the structures resembling an intcrarticular cartilage, 
are remnants of the substantia intermedia. 

Both forms of now joint, but more particularly the syn- 
choudruso] form, have an analogue in the lateral new joints 
sometimes found between the masses of callus which arc 
thromi out around two adjoining fractured bones. In the 
forearm and leg, and betvvccu the ribs, for instance, new joints 
arc sometimes met with between the masses of callus after frac- 
tures have united. 

Between that kind of new joint which constitutes a firm 
synchondrosis, aud that which as nearly as possible resembles 
a natural diarthrusis, there are numerous gradations. 

The circumstances which arrest the growth of callus gene- 
rally, aud give rise to the formation of false joints, are as 
follow : advanced age and seuile atrophy of the bones ; emaci- 
ation in consequence of disease, or luss of the fluids ; cachexia 
gei<eraily ; diseases of the bancs in particular, such as rickets, 
osteomalacia, too severe inflammation, suppuration, caries, and 
necrosis at the broken spot ; paralysis, and similar affections 
(on which subject reference may be made to Roechling's ex- 
periments on animals) ; pregnancy; any improper bandage which 
stops the access of the fluids to the part (a circumstance which 
is explained by Bro<lic'8 experiments of tying the crural artery 
in animals, in whieh the femur waa broken); inquietude of the 
limb ; considerable displacement of the fragments, aud the 
occurrence of the fracture witlun the capsule of a joint. 

But these conditious do not always put forth their power of 
arresting the formation of callus and the repair of fractures ; 
certainly they do not always act equally. Thus the fractures 
of bones affected with rickets or osteomalacia are not very un- 
frcquently united by a mass of callus, which not only is suf- 
ficient to repair the fracture, but even has a more perfect 
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Internal itniotitre thait tlio other bonct : fractures rery often 
unite Rt errrr period of prcguiuicy; and the neglect of qtrietode 
ii un(|UWtionably rntlirr n p-aro impediment to the* reuuiou of 
(VfijCmeiit* in pro[>or position thnn to the formation of calloa 
Biid the rc|mtr of h fmctura gcmenUly. 

Kmctiirra within the capsule of a joint require more parti- 
cular notice. U is a fact ascertained frunt nmch experience, 
and now Fstubliiihed as a rule, that fractures vithin the capsules 
of joints ycry rarely unite completely ; the firapnents become 
hound cither firuily ur loosely together by a ligamcntoua appiu 
ratns ; or, their surfaces becoming ehurnated or covered with 
niemhrane, they fonn an nrttottlation iritli each other witUia 
the old Joint. Mnuy rcnsons hirvobeen uaigned for the frreat 
dedoicncy in the furmntion of primary callus around these 
(Vnt^tiire*, as wril ns fur the anrst of the growth of aeoondaiy 
calluH : hut which of them is to be regarded as the tme nd 
the univrrsally applicable one is not asomtaincd. As fracture of 
the neck uf the femur i« the prineSpal iaslanoe of the kind, and 
is that which has Ictl tu all the LUTestigatuma that bare l>een 
inMitutrd on the subject, I Khali enter more particularly into 
(he considerfttiwi of it wheat treating of Dtseaaes of the Bones of 
the l^omr BxtreaiitieA. 

(Mm pf jV f fur w Ay tw/ifmmtimk, — Conpoand fraotaiea 
wdte itt a diflfereut uiawwr Araaa Ikftk by tint inloition ; yet 
t^ repair by «uppuntiT« inlliMWitinn. in its easeatial par- 
ticulars, has hem far too little iuratigated. It is analagows 
OD the whole to the rrpsur by first tn ttltw> , t uf taa a atifai 
of tbe latter always occorriug in the ooant of H ; o^y, aa mhI 
b«o)ifna«n, dw rcfMur is dfart w i vilk aon d ifc a h i — < rt» 
bfierpcnod, and iwwttiiwi is tmttx camfklttd. 

tu tUs m ia titt B tW f pnoaBs, a eapaiile «f soft 
wuMiI t)w bnhcA ewb of t)»e bene, but tbe 
pnfaotcaatMed vitldM it is pva, jwt aans nqr 
■Ngroiil Ml tfe flOM tow i« tlie «aft f«tt^ ttd tiw 
beajE linrJ witJi a gnyisfc-fod, traasiwad. jtO f B m^ i 
^cr. «Uc4 aa cu i mJ «ilk fma, u in &cl a 

T1wcai^«dlv> aamwMB by firat 

aadMMii, ^Hdi mam^mmU3 MeoMBs a 
sad tl»9i a Way *tatanu 1i n a i^ us ftaai tW 
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keeping off from tbe denuded euds of the bouc and from the 
fracture itself, it advances on the' inner wall of the capsnle 
towards the broken part, the ossifying cartilage being developed 
from the grauultitiiig layer. 

The broken coda of the bone, so far as they arc denuded 
of their periosteum, are washed in tho pus : they lose their 
natural colour, and look blenched and dull wliito, but are 
otherwise unchanged — c^'en at the surfaces and margins of the 
fracture. 

It is not usual to see any plastic exudation in the open 
medullary cavity : the fractui-cd surfaces are everywhere washed 
in the pus : the internal surface of the bone— that which faces 
the medullary cavity — appears dull white and dead to a greater 
or less depth ou one side, or for the greater part, or the whole, 
of its circumfurencc : the cells and spongy tissue are in the 
same 8tate ; and the medulla at that part is collapsed, soft, and 
discoloured, and is dissolving in the pns. Beyond the con- 
fiucs of this change, however, the medulla is swollen and 
reddened, aud if the necrosis have not extended all round the 
bone, it protrudes, aa it does in the process of union by first 
intention, beyond the fractured surfaces. 

NoM', it is more iiarticulai'ly the growth of secondary callus 
which is late in commencing, which very often suffers more or 
less conaderablc interruptions in its progress, and which differs 
most from tlwt wliieh is formed in union by first iuteution. 
The ends of the bone being washed in pus, and thus kept in 
contact with a fluid inca|mble of orgnuization, die : and the 
extent of the necrosis, whether it shall be superficial, shall be 
confined to the inner layer of the bone, or involve its whole 
thickness, is unquestionably determined by the extent to which 
the periosteum is stripped off, and the medullar^' membrane 
destroyed. As soon as the necrosed part has exfoliated, graim- 
lations appear on the bare surfaces and margins of the fragments, 
and become the bascnncnt in which the new bony substance, or 
secondary callus, is deposited. 

It is by the very slow manner in which the exfoliation of the 
necrosed bone takes place, that the formatiou of the secondary 
callus is delayed : and aa not nnfrcquently the powers of the 
system arc inmost exhausted before it is completely formed, 
it is often produccil in iusulficicnt (juautity, or arrested in 
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ita perfect internal devotopment, that i^ in its osniAcation. 
Moreover, as soon as the exfoliation and entire removal of the 
necrosed piece arc cficctcd, the inflammation ceases, and a 
great part of the ^anulations which were exudini for the purpose 
of producing new bone, goes to form on all sides n ccllulo- 
fibrous, ligamentous, and cicatrix tissue : benco it is, that the 
repair of fractures in this uiauucr is so often incomplete, and 
is attended Trith so extensive and pennanent a loss of substance. 
Whatoer the cundition of tlie early callus, whether it be 
abundant in quantity and thoroughly organized, or otherwise, 
the (granulations supply an inadequate substitute for the bony 
substance which has bccu lost by exfoliation : instead of ehangiu^ 
into cartilage and bone^ they become converted into fibroid 
tissae; and thus tlie repair which ensues is attended with 
shortening, with disfiguring cicatrices, or with an artificial joint. 

Repair of the bendinys and figgvre* of sofl bones. — When 
the boncB of children or of persons affected with rickets 
hare been slightly and gradually bent, and the bony tissue 
and periosteum hare been stretched without suffering a breach 
of their continuity, they are gradually restored to their natural 
direction without giving any sign of reaction. And those 
injuries also in which the bones of children are rapidly and 
violently bent, are ea^^ily repairciL But when bones arc bent 
to an angle by a greater and more sudden force, and a real, 
though not always perceptible, solution of continuity takes 
place, whether it be on the one side a tearing asunder, or 
on the other a crushing, of the outermost layers of the bony 
ti«9ue, the injury is repaired like a fracture by first inten- 
tion. When boucs affected with rickets and osteomalacia are 
bent in this manner, the callus generally continues in a 
soft half-cartilaginoTia state, and does not obtain its perfect 
internal structure till the disease is cured. To this, however, 
there arc exceptions, for bones affected with these diseases, 
when bent and partly fractured, and also when broken quite 
through, are sometimes reunited by bony callus; and it is not 
till after it bas reached a certain stage of development, espe- 
cially in osteomnlaeia, that the callus undergoes the peculiar 
nwAamorphosis . 

tiepair of injunet of bone compHcated with logs of tuhstancet 
"-The mode iu which wounds of bone combined with loss of 
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substance ore repaired is, on the whole, the same as that by 
which fractures unite. Under favorable circiimsUuiccs it is 
effected by the first intention, and the osseous maas exuded 
from tlie surfaces of the wound in the bone serves not merely 
to reunite the bone, but also to supply the place of the part 
which ha:i been lost. This is true uf loss of 8ubtitaucc as well 
of uue bone as of another^ and in whatever degree, or in what- 
ever form it may have occurred. Irrespectively of unfavorable 
general conditions, it may be said that the greater the loss 
of sxibstance, and the more the repair proceeds by way of 
suppuration and granulation, the less complete will be the 
reprotluction. 

Hence it happens that injuries of this kind are followed by 
permanent loss of more or less of the substance of the bone, 
and that iu loug boues dhorteuiup, or a false joiut is produced. 

Wouuds of the Hkull mailc with a trephine are extremely tsel- 
dom closed by bony substance altogether, but the circumference 
of the opening mostly exhihits a growth of bone which may be 
compared to the t%vo formutious of callus. It proceeds from the 
surfaces of the comjHict tables, as well as from the surfaces and 
margins of the wound ; but it is insufficient to close the 
opening, and the defect is, and continues to be, for the most 
part supplied by a ligamentous (fibroid) plate, which adheres 
closely to the dura mater on the one side, and to the pericra- 
nium on the other : the trifling amount of (secondary) callus 
which proceeds from the surfaces of the wound juts into the 
substance of this plate. 

The adjoining part of the wall of the skull is not unfre- 
quently at the same time considerably attenuated, so that the 
fibroid layer which closes the opening is continuous with a 
margin of bone, towards which both surfaces of the skull are 
bevelled off. 

In some cases true bone is developed in this fibroid plate. 
It assumes the form of needles and small plates, and, gradually 
becoming identified with the callus which is growing inwards 
&om the mai^n, it at length effectuates the closure of the 
opening by bone. Similar bony growths are met with, in false 
joints, in the ligamentous structures by which the fragments 
are connected together. 

The way in which the wounds of bone made in amputations 
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arc lioilod aooordt vilh what baa been described abore: the 
mcduUnr}' caunt closes, the stiimp becomea rounded off, and 
iinitrK with tho xnll parts and their cicatrix by an interveaiug 
oclliilo-tibrous tiMiic, which supplies the phice of a pcrio»t(mm. 
If the inftaniinfttory process should lead to suppuration in the 
bone, and still mun^, if suppuration take place in the peri- 
osteum and medulla, necrosis ensues to a corrc3pou<Ung extent ; 
and when the dead piece has c:ifoUatcd, the cure is eflbcted by 
way of granulation. 

I'ndcr such circumstances, the condition of the stomp is 
sometimes imfavurablo : the callus may be insufficient in quan- 
tity and density, and tharefure incapable of enough resistaucc : 
the sturop may be attenuated and end in a point; or, on the 
contrary, the callns may grow from it exuberantly in the form 
of •omc of the various osteophytes. 

Rtpnir t\f iiyurira in wAirA bone i* demtSed qf Us soft 
cmrrtHffa. — There is no question that injuries of this kind arc 
repaired by first intention. The soft tissues and the bone 
together furnish hji e^tudnlion which l>ecomes organized at one 
part into a layer of callus, and at another into a cellular or 
cclltdo- fibrous ti&suc : and it will be observed, that the coo- 
noctiun between the two new products is considerably c^xer 
tlian that which exists bctwren bone and its periosteum in 
their normal cowlitioa. But in the iui6kTt)nhle drcnmstanees 
wader which these accideBts ooeur, and ifi which they remain, 
fbr a OKure or less lengthened period, until the arriral of surgical 
aid, waith injuries arc mora firequently repaired by suppwaSiaB 
ttd gnuMktaoa, aAer the exposed byer of the hooe hua 
rrf b lwrtid Not nnfreq«eat}y, indeed, they k«d to a fiOal ter- 
faf the estcttsiTe aa|nmaaki n in the soft pait^ and 
HBS of the boor, vhi^ like other injuries of bone 
vidi nosds of the soft parts, they set vp. 



$ 7. DkMtfV ^ ThstaY. — Althoof^ diaeaaea of heM BBiw. 
raflr, a»d thaae of ila teit«f« especodhr, have heen ^ o^ael 
•f ^neh nUUe la it ^li wL. both ciiaksdl|r and a^on. 
oBy, jet am kao«te^ «f ^kem is icfll ivy d i fcuim ; aad 
fBhapa sw a ha e awnaget, the dbvases gf the aobd cggtmM m 

haa a Ae a dlawa ntm hrfbfc «l 
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And mother circnmstance, which renders it extremely difficult 
for the patholo^cal anatomist to deduce his single rcsulta from 
numerous invcHtigatJoiis, h the want of accurately distinguishing 
between different afl'ectiona of bone, according to their local 
characters, as well as to the general symptoms, on the living 
patient ; for regard is usually confined to syphilis, scrofula, 
and particularly to gout, when subsequent anatomical exa- 
minatiua discloses changes of an entirely different nature. 

1 . Congestion of bone, Hetnorrhuf/e. — Bonea, like every 
kind of soft part, are subject to congestion, though, on account, 
probably^ of the little attention which is generally paid to 
them iu examinations after death, changes of their vascular 
condition are HcUloni noticed and estimated. Congestion is 
most frequently observed in the bones of the skull, the vertebral 
column, and the spongy articidar extremities of long bones. 
In new-bom children, and during childhood, considerable am- 
gestions of the cranial bones are met with : {tasaive and 
mechanical congestions of the vertebra?, especially of the lumbar 
portion of the column, occur, even in advanced life, when the 
circulation through the ascending cava and vena porta: is im- 
peded : and cases of osteoporosis, rickets, &c., are accompanied 
by extreme cougestion. There is no question that habitual con- 
gestions not uufrcquently lead to hypertrophy of bone, espe- 
cially in the form of induration : in cases of atrophy, where con- 
gestion coexists with expansion of bone, that is, with enlarge- 
ment of its Haversian canals and cells, it may be produced by 
the wasting of the tissue of the hone. 

Hemorrhage takes place from hone under various circum- 
Btances. The vessels of bone, periosteum, and medullary mem- , 
brane pour out their blood when torn in the variou;) injuries 
which happen to them. Occasionally very considerable bleeding 
takes place under the periosteum, in the spongy tissue, or in 
the medullary cavity, from the exposure and corrosion of vessels 
of various sizes, by caries. But the most interesting cases 
arc those in which spontaneous hemorrhage, resulting from 
extreme congestion, originates from the dcHcate vessels that 
pass between periosteum and bone, and ramify in the grooves 
or half canals on the surface of the latter. The principal 
instance is that met with on the crnnial bones of the new- 
born child, which is known by the name of Ccphalhtematoma. 
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1 slinU hare to advert to it again amongst tlie Diseases of 
the Bones of the Skull, where it can be more conveniently 
de8cril>ed, 

2. Infiammaiion of bone. — Inflammation of bone (ostitis) is 
sometimes evidently the result of external causes, of various 
injuries, for example, moat of which have been already enu- 
meratedj of concussion of the bone, or of cold : sometimes 
it arises from internal conditions, as vhen some constitutional 
affection, wliethcr syphilis, the mercurial cachexia, scurvy, gout 
and the like, or an cxanthenmtous process, fixes itself in a bone. 
But the etiology of inflammation of Ijone is a subject which 
requires, more than many others, to be cleared up. 

Moreover inflaEumuttou of bouc is frequently a secoudary 
disease, propagated from neighbouring tissues, especially from 
the periosteum. 

It is sometimes an acute inflammation, especially when pro- 
duced by external injiirj-; very frequently it is chronic, and is 
almost alMiLVS bq when it arises from any constitutional affec- 
tion. It is sometimes confined to one bone, or to one circum- 
scribed spot on a bone; sometimes it attacks several boues, 
or most, or nearly all of tlicm, not perhaps all at once, but 
one after another in more or less rapid succession. At one 
time it affects the outer layer of a bone, and is combined 
with periostitis ; at another the inner strata, when it is asso- 
ciated with infliimmation of the mcdullftry membrane : the 
accompanying inflammation of the periosteum and medullazy 
membrauc may be an original part of the inflammation, or a 
later addition to it. Lastly, there is a third case, in which a 
bone is inflamed in its whole thickness : in some instances it 
is so from the flrst, in others the inflammation reaches that 
extent later in its course. 

It is situated sometimes iu compact substance, in the com- 
pact portion of a bone ; sometimes in Rpongy substance, in 
spongy bones, and spongy parts of bones ; and, external causes 
being excluded from consideration, the selection of its seat 
depends in a remarkable manner on the constitutional affection 
which gives rise to it, a peculiar preference being manifested 
sometimes for one portion of the skeleton, sometimes for 
another, and sometimes for particular bones. Inflammations 
of bouc vary much, and, iu a practical point of view, materially 
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in the degree and nature of the iiifiammntory process ; aud 
exhibit it first in the compoaitiou of their product (the exu- 
dfltion), and then in tlicir consequent terroinHtions. It would 
be iiicoiisi»teut with unturc, and in fact impossible, in an 
anatomical delineation of iuflnmmation of bone, to make a 
broad division of it into acute and chronic ; I shall, therefore, 
be careful only at the proper pointft to mark the transitions of 
one into the other, and the charact eristics by which they are 
distin^she<l- 

A very moderate degree of inflammation, in the outer 
lamella of a bone for instance^ produces n gelatinous, dark 
red, exudation^ which gradually changc» its colour to hluiah 
red, ycUowish red, and rcdciisli white, and at length becomes 
quite white : at the same time passing from its original gela- 
tinous condition, it forms a coagulum like white of egg, then 
becomes a soft, flexible cartilage, aud, finally, reddish- white, 
succulent bone. In this state it iuvcsta the bone, and cou- 
stitutes, according to its quantity, either a white, porous, and 
scarcely perceptible film, or a thicker layer that resembles fine 
felt or velvet. The periosteum appears at first injected, bluish 
red, infiltrated, and decidedly swollen, and gem-rally has but 
a loose connection with the extidation ; for the latter, espe- 
cially after it has ossified, lulhercs somewhat closely to the 
bone : sometimes, however, wlien the periosteum is peeled off, 
part of the exudation comes away with it. There is no change 
in the bone till the process is advanced, and then ita grooves 
and the pores for its vessels arc manifestly widened. Tlie 
ossified exudation afterwards unites with the surface of the 
bono, and cither forms uninterruptedly au addition to the 
thickness of the compact wall, or ia counccted with it by a 
layer which remains spongy (diploctic). In some of the thicker 
layers of buny exudation, occasional voids of various dimensions 
arc met with, which are filled with a vascular tissue containing 
medulla : they may, on the macerated bone, be easily taken for 
the hisses of substance produced by caries ; but without doubt 
they are merely the result of absorption in bone already formed, 
aud arc analogous to the formation of cancellous tissue, and a 
medullary cavity in callus. (Compare with this and with the 
following, what has been said on the subject of the osteo- 
phytes.) 
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The principal opportunities of seeing this procrsH are obtained 
in the neighbourhood of more intenw spots of inflammation, 
and around canes. 

The inflammation may recur in the exudation at any period 
of its ossification, and lead to a corrosponding increase in tbo 
size of the bone. 

There are other inflammatory Tpntcesse», some of them more 
acute, which return from time to time, and appear to be of 
n specific nature. Like those already described, they extend 
sometimes to several bones, and they deposit abundant exuda- 
tions, which may assume the form mentioned above, or the 
various other shapes delineated in the scctioa on the ostco- 
ph^'tes : the periosteum, at the same time, liecoming hyper- 
trophied, acquires a fibro-lardaoeous, callous structure, and 
sometimes an enormous tliickucss. 

An inflnmniatiou of this kind may be often observed be- 
neath chronic ulcers on the inner surface of the tibine. The 
periosteum and adjoining cellular tissue, having been con- 
verted into a lardaceo-caUous substance, form the base of the 
ulcer, and cover a luxuriant growth of curled bony plates, like 
madrepore, which arc arranged perpendicularly upon the bone : 
the periosteum sends processes between, and forms sheatfas 
around the separate plates, A ^'illous, or a spavined and la> 
raiuatcd, osteophyte is usually seen in the neighbourhood, and 
hence, as the new tissue becomes indurated, a circumscribed 
portion of tlic bone is increased in bulk. 

When the inflan^mation is seated in the inner lamella of a 
long bone, or in the diploetic aubstaueo, it pours forth its 
product on the inner surface of the medullary tube, or on the 
walls of the cells of the spongy substance; and the tube 
becomes narrowed, and the spongy subataucc condensed. The 
process of exudation very often occurs on both the outer and 
the inner lamella of a bone together ; and sometimes the inter- 
mediate substance also shares in the process, and the ossifying 
tudatiou, deposited on the walls of the Haversian canals, 
luces induration (sclerosis) of the bouc. 

Besides these there are, no doubt, inflammations of bone, 
especially such as are slight in degree, and chronic in their 
ocnnie, which give rise to products that become organized in 
^niioiu other ways. Some change into osseous substance, the 
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texture of which de\*iatea from that of healtbj bone ; while 
othew form fibroid, or cellular tiwnie, or a substance which 
resembles the jelly of spougy bones. Such products occasion 
a loosening and expansion cf the bone proportioned to their 
quantity; and many of the osteoporoscs, which are attended 
with increase of the volume of the bone, are, no doubt, 
due to such processes of iullamtnation, or as they are called, 
irritation. 

A high degree of inflammation in bone leads to tho 
effusion cither of a fibrinous product, wliich more or less 
rapidly softens; or of a purulent exudation, which varies in 
fluidity, according to the quantity of serum it contains, and is 
yellow and frequently tinged by au admLvturc of the colour- 
ing matter of the blood, and of blood itself; or, lastly, of a 
greenish or brownish discoloured sanies. There arc some 
striking instauccs of this kind of inflammation, which run tlicir 
course very rapidly : they octiir not only after injury of u 
bone, especially after concussion, but also in consetpienec of cold ; 
and they arc associated with endocarditis and several other exu- 
dative inflammatory processes. The periosteum in these cascii is 
loose and moveable to some ext-cnt over the bone, the exu- 
dation being poured out beneath it : in well marked cases, it 
becomes loose all round the bone, and distended into a fluc- 
tuating sac, which contains a large quantity of the exudation. 
The tissue of the periosteum is loosened and infiltrated: the 
bone is of the same colour as the exudation, and has accord- 
ingly a dun, a dirty yellowish, or a greenish or reddinh ap- 
pearance, which results from all its spaces being occupied by 
the exudation. The exudation is deposited in greatest quantity 
in the cancellous structure ; but when the compact tissue is 
minutely examined, the Haversian equals are found to contain 
it too. The surface of the bone, especially when the exudation 
is sanions, appears rough, that is to say, its outcnnost layer 
ia eroded, and the loss of substance is produced by the solution 
of its tissue during the process of exudation itself, aud by 
contact with a product wliich cxcrta an absolute disaoK-ing 
power. The walla of the Haversian canals exhibit similar 
loss of substance, and are rough and eroded, or completely 
perforated. The cells of the cancellous structiur show it still 
more clearly, and the membrane wliich covers its cells aud 
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network is opaqne, dtill, and discoloured like the exudation, 
and is easily turu. It is this form of ostitis whichj if it do not 
prove fatal by its cocxiatenee with other exudative proiH^sses^ 
very commonly puts life in the greatest danger, or actually 
destroys it by leading to absorption of the purulent and sanious 
matter into the circulation {the coHts of the veins probably 
being dissolved in the exudation Jiround them), and by metas- 
tasis. When the case is favorable, necrosis of the diseased bone, 
or portion of bone, h inevitable. 

But infliinimations of bone, which are accompanied by the 
production of pus and sanies, arc more frequently chronic. 
The suppurative inflammation mostly occurs as a consequence 
of complicated injuries of bone and of necrosis: the chronic 
inflammation with an ichorous product, arises from internal 
causes, sometimes commencing spontaneously, sometimes being 
excited by injury to the bone, and sometimes, under tho 
influence of the internal causes just alluded to, being an earlj 
or a late degeneration of the suppurative inflammation. It 
produces loss of the substance of the bone by ulceration, and 
constitutes Caries (Vcrcitcrung- — Bcinfrass). 

In suppurative infiammatiorij especially in cases of con- 
siderable injury of bone, exposure, for instance, for a length- 
ened period, there very commouly takes place, in the benumbed 
tissue, a visible exfoliation of a layer of bone of various thick- 
ness. Mrhcn the necrosed portion is very thin, exfoliation is 
rightly assumed to be going on imperceptibly by the separation 
of small and scareely discernible particles. But there are 
several cases in which symptoms have been ascribed to necrosis 
and insensible exfoliation, merely as it appears, for the sake 
of the theory, and in which no such process occurred. The 
circumstances were in reality more favorable ; for as, when 
suppuration in its most benignant form takes place anywhere, 
the first secretion of pus is attended by some breach of sub- 
stance — by some solution — of the tissue in which it occurs, 
so ia it in these cases. The softening which many observers 
have adduced as a constant phenomenon in the suppuration of a 
layer of bone, must be regarded as Huch a procetis of solution : 
a portion of bone disappears, and the exudation beneath it, 
like that beneath exfoliated bone, becomes organized into gra- 
nulations, which spring from tlie tissues lining the Havcnuau 
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canals. This view is supported generally by the process of 
saniotis dcKtructioDj which is allied to the suppiuntive, and is 
only distinguished from it by the relatively greater amount and 
the progressive increase of the solution ; while it is upheld 
more particularly by the state in which a bone is found when 
tills peculiar loss of its substance is the consequence of an 
acute inflammation attended by the production of pus or sanies, 
or when it results from caries : and lastly, it is fiirtlicr burue 
out by the cmiditiou of a sequestrum : but this ia a subject to 
which I shall re^'ert when speaking of necrows. 

A spot of sappuration in hone is always skirted by an in- 
flammatory process, which leads to an exudation of bone. If 
the affected part be the outer layer, an osseous exudation ia 
found not only encircling the suppurating spot, but also on the 
inner table of the bone, imd vice versd. When suppuration 
take^ place in spongy bones, this process occasions so much 
condensation, that in a few cases an abscess becomes inclosed 
within a capsule of compact bone. This capsule is lined by 
a cellular membrane which is richly supplied with vessels, 
and it rcseinhles an abscess in the soft parts inclosed within 
callous wnUs. Abscesses of this kind have been pretty fre- 
quently obser^wl in the extremities of the tibia (Brodie, 
Mayo) ; and on a few occasions they have been met with in 
the compact substance of tbc shaft of that bone and of the 
femur (Amott). 

Having hitherto treated of those terminations of inflammation 
in which bone is increased in volume and dctisiti' (sclerosis, 
which is equivalent to iudnratinn in the soft parts), and in 
which suppuration ensues ; I am induced by the importance of 
the subjects to Iwstow separate sections upon the consitlcrati<»n 
of caries — ehrunic inflammation with production of sauica — 
and necrosis. 

3. Ulceration of boM, — Caries. — This disease eon'csponds to 
ulceration in the soft parts. It is somctimPHS the immediate 
result of an inflammatory process of low type (dvscrnsia) the 
product of which exerts a soUing power u|)on the bony tissue: 
the scrofidous and syiihiUtic ulcerations of bone arc nf this 
Idnd. Sometimes it arises oat of simple suppumtion in a 
bone in eonsequcuce of local or general (internal) canoes. It 
is, moreover, irequently act up by ulcerative processes going 
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on in adjoining soft parte; a frequent instance of which w 
presented by the caries of the articular ends of a Iwue, which 
ensues upon disoi^jauizalioii (Vcrjauchnng) of tlic soft tissues 
of n joint. Lastly, it reanlta aliw from the softening and alee- 
rativc inflammatiou of morbid ^owths in bonc^ such as tubercle, 
cancer, &c. 

Caries is sometimes situated at the surface (caries super- 
ticialis, peripherica), and sometimes originates in the interior of 
a bone — in its meduUa (caries centraliH, profunda). In its 
extent it may be total or partial : it may involve a whole bouc^ 
as one or more of the vertehnc, of the carpal or tarsal bones, 
or the whole of a finger or toe ; or it may aitiirU a portion 
only of one of the larger bones, such as the end of one of the 
long bones composing a joint, or a circumscribed spot ou the 
shafl of a hone. 

Though it chiefly affects spongy bones and parts of bones, it 
is not altogether rare in the compact tissue; indeed, certain 
forms of dyscrasia establish their ulceriitivc inflammiition by 
preference in that tissue : generally speaking, wc may say 
that there is no bone which may not be the seat of the disease. 
It is moet frequently met with in young persons aa a scrofulous 
affection. 

It may come on, whether the tissue of the bone in wlticb it 
occnrs be in its original healthy state, or have been preriously 
diseased ; it may occur, for instance, in a rickety bone. 

Its course is generally chronic ; but in the extensive de- 
vastatiouH which it coniniil?*, and the fatjd exhaustion which it 
gonicitmf^ pi-«dures within a short period, it frequently cxhibita 
the character of an acute disease. It often threatens life, 
moreover, less by its own prog:rca8 than by exciting inflam- 
mation in neighbouring important organs ; it docs so, fur ex- 
ample, when it occors in the skull. 

An idccr in bone presenta niuiicruus varieties corresponding 
with the kind of constitutional affection which gave rise to it. 
I tthall, however, first treat of the process of ulceration in bone 
generally, without reference t« its varieties, as there will be an 
op{K)rtuiiity in luiollier purt of detailing the ehuractKrs and 
differences which the ulciT obtains from the several processes 
of dyscrH-iia in which it originates. 

The nppr»rnii('i-i pnrsciiUit by an ulcerated hone whru 
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exaniincd in the recent atsitc, vary according to the prepress 
whidi the iliHeaac has matlc ; and in every stHge iif tlie aflection 
its cKaracten are for better marked in a spongy than in a 
compact bone. 

Wien caries is supcrfiL-ial.the compact bone is foimd covered 
with ichor, and rough, as if it had been piawe<1 : this appear- 
ance ia given by the unequal losi of auhstaucc which the outer 
lamellse have sustained. The Haversian canals are enlar|red, 
but not uniformly : the tissues contained within them form 
in part a disur^fantzert soft and shreddy hihsb, iufdtmted with 
ichor ; or spongj* prauulation» whicli easily bleed, grow from 
them luxuriantly, and advance outwards over the rou^h surface 
of the bone, whilst internally they partially or completely fill 
the enlarged Haversian canals. In both cnseiH the bone appeani 
porous or cancellous, but its coIdut differs in the two : in the 
farmer, it is discoloured by the contents of the Haversian canals; 
in tiic latter, it obtains various tints of red from the colour of 
the granulations. 

When caries affects cancellous tissue, the bone acquires a 
livid red colour, e.spccinlly if the graindatioiis be at all abtni- 
dant ; it becomes soft, resembles a mass of flesh traversed by a 
delicate and brittle bony skeleton, and is easily cut with a 
knife, or yields to light pressure with the finger : lastly, it 
becomes swollen. 

In eases of central caries, the swelling sometimes proiluccji 
expansion of the bone, especially if it be a s|K)ngy bone, for the 
thin wall gives way and becomes distended. 

The loss of substance Mhich the bone sustains is occasioned 
by its solution in the saninus product which is effnard by 
the inflammation into the Haversian canals. These canals 
enlarge in all directions, though not uniformly, and contain 
in ditferent proportions, on the one hand, saniex and the ^oft 
parts which naturally fill them, discoloured and disorganized 
(verjaucht) ; and ou the other hand, gran idiit ions. It is 
thought by Delpech and Berard, Ponget and SauHon, and by 
Mourct, that a peculiar fatty matter is generated in carious 
bones : Mourct differs from the others, however, in believing 
that the organic principle (the gelatinous portion) does not 
disappear from the bone. 

Tiic sanies produced by the hone is an acrid fatty fluid, 
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itself diftcolourcfl in various ways, and which, as is well known, 
blackens silver probes and linen. It almost always contains 
small particles of bouc, discoloured and brittle, which look 
as if tliey had hecn calcined, ami are, in fact, loosened re- 
nains of the bony tissue, which is being destroyed. They 
arc, without doubt, niiuntc portions of necrosed bone; fur 
in every form of caries, small imperceptible particles of hone 
die and are cast off. More rarely it happens, that necrosis 
of a larger piece of the idceratiug bone takes place (caries 
nccrotica). In that case the portions of bone die some- 
times without partaking at all in the inflammatory process, 
and simply from the access of their Hnids being cut off by the 
canons destruction which is going ou arouiiil them ; and some- 
times they die from the inflammation and disorgaiti nation. 

Whilst this disorganizing process (Jancfaung) is going on 
in the hone, mure or less of the adjoiuiug osseous tissue and soft 
parts are always inflamed to a greater or less distance. The 
inHanimation is sometimes chronic, and the soft parts become 
infiltrated with a gelatinous, or gclatiuous and lardaceous 
product, and indurated : at other times it is acute, and leads 
to suppuration and ulceration. The periosteum, and the 
ligamentous tissues connected with the bone, are, of course, 
involved in this change in the soft parts. The mode in which 
the ulcer in the bone opens externally, varies according to 
circumstances : sometimes one large abscess is formed ; at 
other times, one or more straight or tortuous, single or 
branching, long canals (fistula:, sinuses], either lead directly 
outwards, or not unfrtquently pass to very remote distances ; 
the orifices of the sinuses are usually marked by rather a hard 
margin, wjiich surrounds them like a rampart. 

The cjurious bone, when macerated and tlricd, looks rough, 
and as if corroiled : from being perforated in various ways by 
the unequally -cnlai^ed Haversian canals, it has a spongy, porous, 
worm-eaten appearance ; the cells of its cancellous stniiTture 
are enlarged; its walls and network are attumiated or demolished; 
and hence it is lighter than natural, discoloured, expanded, and 
very brittle. 

New osseous substance, which assumes the form of some of the 
differeut osteophytes, is sometimes deposited uroimd the ulcerated 
spot, both on the surface of the hone, in its medullary canals. 
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and in the cclU of its spongy substance. And bone is deposited 
not oxdy on the diseased bone, bnt on otlierR also wluch are 
near it. 

In other cases tlic noightranring bones are found in a state 
of rarefaction (oeteoporosis), of areolar cxjiansion, combined with 
hypertrophy, or inflammation of the soft parts of the bone, 
and, at h:iigth, of atrophy of their tissue. 

Caries will heal, even in cases where it has committed great 
devastations, by a change of the ulcerative into a healthy Rup- 
pnrnting and grauulatiug process. The subscqueut repro- 
duction of bony subi^tancc in small in pr')|Hirtion as the amount 
of destruction lins been great, and hence there rnW be more or 
less deformity, as well as variety of size, in the cicatrii. 

Caries, as has been partly mentioned already, and will also 
he further pointed out hereafter, must be carefully distinguished 
from several other losses of substance in bone. 

4. Necroais (mortification of I/otk). — Necrosis in bone cor- 
responds to mortification in the soft parts, more particidarly to 
dry gangrene, or mummiiication. It has in general n less 
Borious character than the latter, inasmuch as by tiic application 
of appropriate artificial remedies, it very commonly^ though 
slowly, gets well ; and is only fatal in the few cases in which 
the strength of the patient is exhausted by the cxcesMvc secretion 
of matter that takes place, for the purpose of removing the dead 
piece of bone. Necrosis sometimes arises from external causes, 
luch as injuries of various kind.s, by which the bone is sliakcn, 
crushed, or laid bare, from the influence of severe cold, heat, &c.; 
and sometimes it is developed, as is soid, from internal causes, 
amongst which various kinds of constitutioual disorder arc euu- 
mcnitcd, especially scrofula, syphilis, the slate of constitution 
resulting from the abuse of morcurv, gout, scurvy, &c., and the 
cachectic state succeeding acute exanthemata, especially variola 
and measles. An internal cause of this kind, in protlucing 
necrosis, may do so, not only by exciting inflammation and 
suppnmtion of the periosteum or mcdtiUary membrane, but 
also, as is extremely probable from analogy, by leading to 
inflammation of the bone. 

Necrosis may affect either the whole of a bone (necrosis 
totalis), or, which is more frequent, only a part ()f one, 
(uccrosis partialis.) In the latter case the outer lamella may 
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be alone involved (necroaia ckterriH Buperficialit), or only the 
inner layer of u cylindrical bone, or diploctic substance of a 
brontl bone {nccrosia interna, centniliw) ; or again the whole 
thickness of a bone, within certain liroita, may bo necrosed^ 
But it is very rarely that a necrosed piece admit* of ita whole 
extent being bo accurately defined ; that which at one part in- 
cludes the whole thickncas of a bone, runs out at its extremity 
into a supcrBcial necrosis. Internal necrosis, too, occupies 
bone very unequally, and at some parts frequently citCDdai 
nearly through its whole thickness. 

Moreover, the boundaries of a piece of dead bone are 
irregular in every direction ; its margins are notched and 
sinuous ; and its thickness especially, if the piece be penphcnU 
ur central, is very unequal in different pnrts. 

The less vascular couiitact boncii are those which are chiefly 
liable to necrosis ; and of such the shafU of the long buuesj 
more particularly the tibia, aud after it the femur, humerna, 
ulna, radius, and libiila, and tlic bunett uf the skull, arc most 
affected. Unlike caries, it rarely occurs in spongy tissue. 
Necrosis of the long bones very commonly terminates at their 
cancellous articular extremity, or at the junditui of the epi- 
physiii with the shaft. Every period of life is subject to it, 
though it ia most fr<?quent in yuuug persons ; and m them it 
occnrs as scrofulous necrosis, or necrosis based ujwn a scrofiUoua 
oonstitutioQ, 

Necrosis acts up an active inflammation in the adjoining 
healthy bono and surrounding soft parts, which goes on to suj*- 
puration, and eoutinuea until the dead piece is removed either 
by nature or art. Separation iu the former manner is Tery 
seldom completeii, for the 8U])puration rather exhausts and 
destroys the patient. The matttn: discharges itself extcmaUy 
by one or, more commonly, by several ulcerated sinuses. 

The purpose deaigucd in the suppurative iuflanimatiim la to 
separate, and finally to throw off, the dead portion of bone, 
which then obtains the name of sequextrum. The necrosed, 
pit!ce is at first distinguishable, to a certain extent, from hcalthyi 
l^houe by its bleached aud somewhat discoloured appearance, but 
>uunrlariei) are at that time indiKtinct^ iuasmuch as the 
duration uf the dead part btendfi gradually with the colour 
'of the healthv bone. 
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All round the necrosed portion, that is to say, at its ma]^:ui8f 
and at the {Kirt where itn Horfacc ih opposed to that of the 
healthy bone, the latter nndergoo* a p-ndiud expansion or rare- 
faction of its tissue by the eulargemcut of its Haversian 
canalt), assumea a rosy colour, and becoraea aueculcnt. It 
acqnire-a gradually an areolar structure, and is thus more rare- 
fied : at length it disappears altogether, and a red soft spongy 
substaDce^ a layer of granulations, occupies its place. This 
change is produced by an infJammatoiy process, which gives 
rise tu suppunLtiou and grauulatiou : the bony tissue, beginning 
with the Haversian canals, is dissolved by the matter secreted 
within then), while the granulations which shoot forth at the 
same time, fill up the eiUargcd amals. The immediate result 
of this process is the formation of a furrow of demarcation 
which encircles the raor^n of the dead bone, and is filled with 
granulations ; and so far ns the process is completed on that 
surface also of the living bone which faces the dead, so far 
is the sequestrum separated. In this process, that is, in the 
solution of the layer of healthy bone luljoiuing the dead by 
mctmsof the purulent matter, and in the attendant furmation of 
granulations, I find enough to account for the demarcation and 
separation of the acqueatnuu ; find the ab^rption which has 
been aasumed tu go on at the borders uf a portion of necrosed 
heme I hold to be iucorapatible with the inflammatory process, 
while the analogy of the process by which mortified soft parts 
ore cast off renders such a view inadmissible. 

The granulations not unfi*equently perforate the sequestrum 
where parts of it are thinner than the rest ; and if this should 
occur at several spots, the dead boue may be completely 
covered by them. They have the appearance of being developed 
from the boue, and they fix it so as to delay its removal. 
It cannot be admitted, even in this case, that the sequestrum 
nndei^foca any abwrptiun, but its p4;rfonition may be effected 
by the soK-ing or corrosive power exerted on its tissue by 
the matter; and this further fact may be attributed to the 
same power that, independently of those irregularities on 
the sequestrum which arise from the unequal thickness of 
the bone that hat^ perished, tliat side of it which faces the 
suppuRiting tissue appears rough, worm-eaten, discoloured, 
and black . There can be little duubt, indeed, that a 
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might be moored in this maiiBer ahogetiber; 

alUtriugh at prcwnt ve mre witluxit maj ofaMrratiooi on tlie 
•object made with nffident care aod accaxwej to establish it as 
a fact. 

While this proceaa is goin^ on, the dead bono is being re- 
placed hy a proceas of regeneraticm, which I proceed to describe 
•i it takes place in the different furms of partial necroan. 

In mperfieiai necrosia, the iMflammation th^ takes place 
in the iKtne anrand leads to an exodatun, which aflerwarda 
ossifies upon its surface under the periosteum ; and as the 
inflanunatiun extends mure deeply, reaching throagh the whole 
thickness of the bone to the inner soHace of the medullary 
canal, and to the spon^ diploetic tisioie, bone is depotdted in 
those parts also. At tbe same time, pus and granulations are 
produced beneath the dead lamella, and the latter form a basis 
for a new layer of bone. The periphend exudations fir«t 
mentioned very frequently grow to considerable dimensions. 
The earlier the sequestrum is comjilclcly removed, so much the 
sooner does the suppuration cease, and with it the formation of 
granulations. The latter unite with the cicatrix of the soft 
parts, and as only a thin layer of them ossifies within the 
ca\'ity, the scar is generally depressed, and is rendered stiU 
more so by the heaping up of exudation upon the healthy bone 
around. 

The muscles remain connected with the old bone for some 
time after it is dead, reaching it through the openings which 
are left in the new : but they gradually separate from it, and 
become implanted in the newly-formed bone (Meckel). 

In internal necrosis, new osseous matter, generally in con- 
siderable quantity, is fiu-nishcd, chiefly by the outer surface of 
the bone, and deposited beneath the periosteum, while that 
membrane becomes closely adherent to the inflamed soft parts 
around. In the interior of the bone, tbe separation of the 
dead piece from the living proceeds in the manner already 
de»cribc(l, and at length the aecpiestrum is found inclosed in a 
■hell which consists of a layer of the old bone and a stratnm 
of newly-formed oaseouN substance, and is lined by granulations. 
This is the wcqueslrnl ciipsule. If this form of necrosis, occurring 
in a long bone, should involve only a portion of its shaft, the 
rest of the mcdiillarj' canal becomes filled up with new bone: 
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sliould it extend the wbole length of the shaft, the exudation 
then occupies the adjoining spongy tistnie of the epiphysis. 

Tlic scquestral capsule, so long a» the scquct^tnim remniua 
in it, is perforated hy openings which vary in number, size, and 
form, and ore named cloaca by Weidmann, and by Troja, 
fftrmnina tfrandia. 

Their usual form is round or othI ; in size they equal a peA 
or a bean ; and they lead into the cavity of the sequestra! 
capsule directly, or somewhat obliquely thrnugh a short funnol- 
shnped canal : the inner opening of the cloaca is the narrower, 
and the outer, which is the wider and the more dcpcudeut, 
runs out, in well-marked cases, into a low riro, the lips of 
which arc rounde<l off. Besides these, there are sometimes 
other irregular gaps in the new bone, which may be small or 
very extensive, and tlic margiuH of which are sinuous. Most 
of these openiugs communicate with abscesses in the soA parts, 
which open externally, whilst others are continuous immediately 
Mith fistulous canals that lead outwards throuf^h the soft parts. 

The oiKJuitigs lust named ivm situated at parts where the 
necrosis, as it exteudctl from within outwards, has advanced to 
the outermost lamella of the boue, and where consequently no 
new bone has been deposited ; whilst those first described are 
formed in connection with the euppuration, and they serve for 
the discharge of the matter, and for the escape of the se- 
questrum. 

All these openings are lined with grannlations which secrete 
pus, and are continuous with the inner membrane of the 
sequestral capsule. 

As soon as the sequestrum is removed from its shell, the 
granulations riso from the inner surface of the cavity and fill 
it, mid the sccretiou of matter ceases. This niass theu gra- 
dually ossifies, and instead of a medtdlary tube there is pro- 
duced a solid cylinder of booe. At a later period, a gradual 
eulargcmeut which takes place in the Haversian canals of the 
new bone, changes its structure into cellular, and incompletely 
supplies the place of a medullary tube. 

Thus, wbeu the process of regeneration is completed, the bone 
consists, from without inwards, of the bone exuded beneath 
the periosteum, of a layer of the old bone, and lastly, of the 
central muss of bone which Lias hecu produced in the gra- 
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nulatitiuH, and which fUls up the medullary tube. At fint it has 
A coarse exterior, is misshapen, thick, and uneven, and a marked 
boundary is clearly distin^iishable between its outermost layer 
and tbu surface ui' the old buiic: but as the outer layer becomes 
more dense and homogeneous with the old bone, this boundary 
line gradually disappears, the whole cylinder oTsdually loses its 
mi:»>lmpcu, thick, and coarse look, and acquires the natoral 
form. This, however, is far from being invariably the case, 
for sometimes at irrepjlar spots adjacent or superjacent to one 
another, the tissue of the outer new lauiclla, a^ well as of the 
old compact bone, becomes loose and expanded, and its Haversian 
canals widened : sometimes its actual mass is increased by in- 
ternal deposition (hyperostosis interna), the bone retains its 
coarse appearance externally, becomes very dense in its textnre, 
and is uncommonly heavy. It frequently happens, that the 
two states are found together, and the latter appears eis if it had 
been developed from the former. In J. MiiUer's opinion, the 
so-called new hone, which is produced after internal necrosis, 
pro<'eeds for the most part from the old bone, the outer layer 
of Mhich becomes swollen, and grows uiiiutcrniptcdly during the 
continuniiccof the suppuration by the dilatation of its IlaversiaQ 
canals and the formation of new bone in their interstices. In 
any case, this increase of bulk or swelling of the old bone is to 
be distinguished from that expansion and swelling upon which 
Scarpa grounds his theory of regeneration (Miescher). 

The mode in which regeneration takes place, when the 
whole thickness of a bone is deatl, corresponds with what has 
been already mentioued. An osseous exudation takes place 
upon the outer surface, as well as in the medullary canal of 
the licalthy bone ; and after the setiuestmm has been removed, 
granulations continue to rise from the surfaces of the wound, 
and new bone is formed in them. The regeneration is In 
most cases incomplete ; the gnjwtlia from the two ends unite 
too soon, and the bone is diminished in length, and frequently 
a false joint is formed. 

Necrosis of a whole hone is an extremely rare occnrrence. 

From what has becu said, it appears that the regeneration 
is accomplishctl by that part of the old bone which has remained 
healthy ; but there c-an be no question that the periosteum 
and other surroundiug soft parts, and evcu uewly-formod 
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vamnilor tUsuo, arc capable of fumislting an exudation which 
will become bone. Thia is clearly proved by the few cases in 
wliicli spoutaucous necrosis of a whole boue has occurred ; by 
the fact that rcpruductiuu ensues in animals nhcu a bone lias 
been entirely removed (Heine) ; by the appearance of bony mib- 
stauce iu the- middle of openings made iu the skull by necrosis^ 
ur by injury, as well as by the occurrence of gi-owthtt of boue iu 
periosteum, and especially in the dum mater. 

The foregoing remarks have been directed esi>ecially to the 
long bones, but they apply to necrosis and the process of 
regeneration in other bones also : only it must be obserred, 
tluit there Is very seldom complete regeneration of any part of 
a cranial bone lost hy necrosi.*! ; and when it does ooctu-, it 
always takes place very slowly, (p. 153.) 

The suppurative process, which ensues upon the death of 
a buQCj may, under various luifavorablc local and general con- 
ditionsi degenerate into an inflammation, attended with an 
ichorous product, and into coriea. 

A form uf necrosis, differing from that to which the fore- 
going ttbaervationa have been especially applicable, is a gan- 
greuouD ulceration of spongy bonc«, correnponding to humid 
gangrene in the soft parts : it is met with chiefly iu hospital 
gangrene, in bed slunghs, See. The bone is Boft and brittle, 
is filled with dirty giecnish slircds of soft parts iu a state of 
alough, and is saturated with a similar sauious fluid. 

5. ETjjttnsion, softening, of the tissue of bone, and ilie con- 
sequent indurations. — Expansion, or rarefaction, though often 
combined with softeniug of bone, must yet be ditttinguishcd 
Iram it. The former is produced by dilatation of the Haversian 
canals and cells, and constitutes the disease which is named 
osteoporosis ; whilst iu the latter there is a dcticicucy of the 
mineral coustitucnta of the boue, and some diseaitc of its 
fundamental cartilage. 

Osteoporosis consists, thcu, aa has been said, iu an en- 
largemcut of the Haversian canals and cells of the Iranc. 

n. This state may result from eiccssivc development of the 
mcdullu of the bone, or of the tissues which occupy its canals 
and cells -, while, at the same time, the actual quantity of 
bony substance remains imaltcred. By a rarefaction of its 
tissue of this kiud the bone becomes increased iu volume, — 
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pandcil. The wiUIti or the enlai^ng csrities become thinner 
ftnii thinner, till at Icugth npcrture* are formed in the interior 
u( the hone, hn well hh In it» outemioet hunclla, and the cnrittea 
communicate with one nnntbcr. The expanded bone is soft, 
oouwly porou% and apongr, and more or leu k> in proportion 
to the degree or the discaae : it fields to the prenore of the 
ftnger, and may he ewa\y cat with a knife : iti cavities are 
filled with a large quantity of darkiuh-rcd or reddish-brown 
medulla, which is traversed hy dilated TCfweUf and contains 
here and there loose or firm clots of cxtraTasated blood. 

OatcoporusiH may iLfl'eot the outer compact poKion of a bone, 
and then, in a cylindrii^ lioue, the dilatation uf the longitudinal 
cauttls gives it the nppcarancc of being split into filaments ; or 
the diiiettBc may be developed in the interior, in the meduUarr 
cavity of a long bone. lu the latter case, as the rarefaction 
advances gradually towards the outer layers of the compact 
wall, the periphernl lamellar system, Ihougli preserving ita 
compact state, becomes distended and bulgus all round, the 
cavity exceeds its natural size, and the bone lo«tC8 its proper 
form. The bone is swollen out into a rounded, hollow 
sounding, thin-walled cylinder, which is filled with marrow : 
at its inner wall are found irregtdarly dilated longitudiusd 
eanalH, while nuthing remains of the spongy tissue and the 
n(*twurk in its interior, but a fen* dehcate hmiells and threads 
of bone, which pass across the plug of marrow that fills the 
canal ; so that after maceration, the medullary canal i.s a mere 
dilated cavity. Of course, the bouc is luicommoidy fragile, as it 
is in the allied disease, excentrie atrophy. 

Idtstly, osteoporosis sometimes aflTect^ a bone in its whole 
thickness; and then the disease may Lave commenced in its 
interior, in the medullary cavity or diploctie substance, or at 
the exterior, or at all of these points at once. 

This kind of rarefaction usually affects the whole of a 
single boue, or single portions of the skeleton, which are inti- 
mutely :uiHtH:iated together, Huch as the bones of a limb or 
of the ukull ; and it aflTeet-s such bouc or bones throughont: 
more rari^ly it in [mrtiul, f . e., confined to one spot on a bone ; 
the moKt imuHiial instancf: of all is to find it in Hcvera) 
liuiif .. together, When it is pjirtiid it give* rise to the spongy 
' miN. 
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It is most frequently observed in the skull, and advances in 
that part to a very great degree, the cranial bones in the 
adult reaching, and sometimes exceeding, a tliickncait of six or 
ten lines. It may occur at any period of life, but it is found 
chiefly cither in cliikUiotKl or old age. 

This form of osteoporosiK, as has been pointed out, is a con- 
sequence of excessive development of the medulla of the bone, 
and of the sof^ parts which fill its cavities. No distinct genera) 
constitutional disease (dyscrasia), can be assigned as its cause, 
though it is very important to observe, that osteoporosis, 
whilst it is one way in which rickets exhibits itself, also fre- 
quently recurs in old age, in persons who have other marks of 
rickets Ufmn them. 

^. Osteoporoiiis sometimes arises from an inflammation of 
the bone and medulla, nhich furnishes a product in the cavities 
uf the bone, differing in its nature from the ordinary ossific 
exudation, (p. 158.) This may be inferred from the traces of 
recent bony exudation, which arc found on bones affected with 
osteoporosis, and from the fact of the bone beneath soft parts 
which are in a state of inflammation and ulceratiou, and that 
in the neighbourhood of caries, being similarly rarefied, (p. 1 65.) 
Moreover, that very painful disease, the malum coxre senile, 
(which, by the way, occurs in other joints also,) appears to 
originate in a process of this kiud : I hold il to be an in- 
flammatory process of a gouty character, which gives rise 
to rarefaction, swelling, and a peculiar deformity of the head 
of the femur and acetabulum, — an osteoporosis succeeded by 
induration. 

These cases of osteoporosis are curable. 

y. A lai^e clau of osteoporoses is occasioned by atrophy of 
the bone. The enlargement of the Haversian canals and 
the cells, is, ia such eases, the result of attenuation of the 
bony lamella: which form their walls. Tiicrc is no increase in 
the volume of the bone, but rather a diminution ; it shrinks 
and becomes smaller : the eidarged cavities of the bone are 
filled with a gelatinous or fatty substanee, which is mostly of a 
dirty red, brown, or chocolate colour. The long bones which 
have a very thick compact wall, ore easily fractured ; and spongy 
bones may be broken into by slight pressure with the finger 
(osteopsathyro^os). The bones have lost more or less of their 
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8cn& Btfophy oT the boou, a» it Is tiw amt 
iteooe, msj «rre aho as the type of tlui fbna of 
Bat it oeem who in yoaA and manlwod, and ia then a pninfiil 
ifiaoMe, wincli naiuDf extoidt over Uie vlkole ik«lettiii, and 
vfcicfa it it the coatom to aactibe to gout, theomatism, oicr- 
eorial r^f^^^v^, avphiloid dtaeaae, and lepra. In the p e reo n a 
ve ham nimti^WP*^! it aometiines p roceeds to mch an extent, 
tiwt in •pODgy booca connderable csnties are formed, whieh 
are fiU«l vith the diieascd raarrov abore described ; and jt 
prediapuaui to the occurrcucc of fnurttircs upon the sU^test 
nnnaAnw The part of the skeleton which mffers leant in thii 
f<Tnn rtf ttic diiieajic, i« the skull. Like moUitiM osaimn, it has 
imitwl, up to the prctieut time, iucuniblc. 

6. There arc two forma in whidi toflening of bone pf 

If, rifiiiM'ty, rhnrhitiH and molliric* ossiwm. Some rarefaction 

'idwnyii preMriiL iit both, but the csftcntiftl pari of the di»ea.se 

U n ntturu of the bunc towanlit its nriginid cartila^noti» stnic- 

(iim I wliilr Nt the Hamo time it may be altered m its cliomical 

iNiiiiptiailinii (ir not. Hriire the bones are not lirittle, but nod 

.Will lloklhht; they hiM'oriio cuned and misshapen, and arc much 

IIMtrti rn*ily bfiiit thiiii hrokrn. 

Hukf(§ (rhnt'tiiliH juvtTiiilig in contradistinction to rhachitis 
IwhitlMCUMi Aiul rhaahitiNiunuliMr which arc cquiralent to moUitieii 
l« ft diw<<Mi< of rarly ehihUiood. It is, in moat cases^ 
il 111 •! Ill I hr iinvur fxtitrnitiea : after ha^infj reached a 
[wirtnlii ih>t(n*ii in thorn, it extcnd» to the pelvis ; and advancing 
i»m thi'tiin l«t thti Mthrr hniie* of the tnnik, itat last pcrvndt?s 
uI.mI.. '.Li^i'liiM, Mumi'tiiiH'H it ia more pi-oniinently marked 
II of the iikelflton, while the rest of the bonea are 
ihtihil) i>lb'it<'d I ntitt thiMi n rii'krty thonix or xkuU Cfm- 
ifuiiilv III! Oii> ilim'tiM', It iHConibinttl with preternatural 
nl itl' thi' frUtiihilnr ■^-1ltt^m, with hypertrophy of the 
\\\ w, ^ith doflrirnt involution, or enen 
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rickets frequently occasions, brings on conditions suited to the 
development of that disease. 

It interfercw with the growth of the 1k>iic» in lenj^h, and 
with the development of certain portions of the skeleton in 
their proper relations as to capacity. Some of the deformities 
which it occasions are produced only in this way, mich as short- 
ness of the long bones, and narro^-ness and Kmall size of the 
pelvis ; whilst sometiraea there are other conditions which 
ewentially co-operate in effecting them. Thns the weight of 
the body pressing perpendicularly on the peKis and lower 
extremity givt» rise to the aabrc-sliaped cur\-ature8 of the latter, 
and the flattening auteriorly, the narrowing of the conjngate 
diameter, and the great inclination of the former ; and this is 
the case whether the deformity be symmclriad on the two sides, 
or whether it predominate on one side, and the pelvis Ire 
oblique or inclined. Lordosis or scoliosis of the vertebral 
column follows npon the deformity of the pcUis, and the de^grec 
of cither is proportioned to that in which the vertebrae are 
nffectecl with rickets. Consequent npon the deriation of the 
sp'mal coUmm from its natural direction, ensues corresponding 
deformity' of the thorax. If the musrles of the thorax — the 
|>ectorale8 and serrati — be in a very undeveloped state, a 
deformity results which i.i known by the name of the (rickety) 
pigeon's breast. In the skull, tlif! hypertrophy of the cerebrum, 
especially of its anterior lobes, moulds the bone into the peculiar 
corresponding Khajte. Tlic necessary description of all these 
changes will be given hei-eafter; only it must be remarked 
that, as the deformities which are produced by rickets in the 
lower extremities and the trunk, dcjjcnd upon eamtcs that vary 
much in the degree, the duration, and the manner of their 
action, so they do not follow constantly any definite t\-pe, but 
rather present, especially in the [jclvis, frequent exceptions to 
any forms which may be set down as the mie. 

The boucs appear swollen out ; the angular shaft of the 
long hones becomes round and cylindrical ; and their ar- 
ticular extremities, as weU as otber broad bones M'hich cnntuin 
much diploetic tissue, (such, for instance, as the bones of tho 
pelvis,) become unnsually thick. 

The texture of the bone* is affected in two ways, of which 
sometimes one preponderates, sometimes the other. In the 
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fint case the bone is rarificd aud mcrcaned in sixe — -expanded 
in fiwt. A pale yellowish-red jelly ia effused into its enlnrged 
Cftnalfl and cells, into the mcdxiUarj' cavitie-s, and even under the 
periosteum. The bouc itself is abimdoutty supplied with vcsseU 
and full of bluoil, and its colour is therefore darker than natural, 
and red. Occasionally this change reaches such a degree that 
the cells of spongy bones, aud those in the interior of medtUJary 
tubes, become excessively disteudc^l, and, as their walls disappear, 
are merged in larger ca\ities : medullar)' cA\itic8 at last Ijecome 
single spacious chambers, and the bones uncommonly soft aud 
fragile [Gndriu's Cousomptiuu Hachitiquc). In the second cvte 
the hone is, in addition, deprived of more or les« of its mineral 
constituents ; and sometimes it is coraiiletely reduced to its carti- 
laginous element, and appears like a bouc titat has been steeped 
in acid. The btmy corjiuscles are empty, and their ray« have 
disappeared, and when this is the CJise, the lamellar structure 
is here and there obliterated ; at other parts the lamcllie appear, 
as it were, to have fallen asunder, and the corpuscles arc seen 
quite ilistinctlv interposed between them. It is tipon this 
condition that the softness, the flexibility, &c., of rickety bones 
depends. 

These tvo conditions exist together, as has been remarked, 
and sometimes one pre|K>nderatcs, sometimes the other : it is, 
however, remarkable, that in cases of general rickets, the re- 
ductiou of a bone to its cartilaginouit element so preponderates 
in some hones as to go on, even to completion, without any 
trace of rarefaction. 

The periosteum of rickety bones is palpably more vascular 
than natiural, and tumid ; it clings to the bone so closely that 
a layer of the expanded sjMjngy tissue always comes away in the 
attempt to strip the membrane off. 

Rickets is not a pnini'ul discafie. It is usually developed iu 
the second yciuof life, and leaves traccM behind it corresimnding 
to the degree it had attained. In small decrees it is capable 
of cure by the reabsorption of the substance which has been 
effused into the cavities of the buue, aiul the subsidence of the 
■wellmg of the bone. In more advanced degrees the cure ia 
effected by that substance becoming more and more firm, and 
at last ossifying. The bone then remains enlarged and be- 
comes uncommoidy dcucto [Gumn's Eburu6tlion), and the 



k 



J 



DISEASES OF UONE. 



\77 



HavcrstBn canalR ctnitruct, e»iKM:iH]ly on the concave Hide of 
the ctxrves. When the disease reaches its highest de^ec, the 
mrcfuL'liun which it has occasioned and the fragiUty of theboue 
are permanent. 

(i. MoUities ossium (Osteomalacia, Malak osteon, Khachitismua 
adultorum, aitd senilis), is quite a dJtfcrent diiiense trom true 
rickets, and affects grown persons in the period between early 
manhood and old age. It occurs cliiedy in the bones of the 
trunk, to one portion of which it so far confines itself as to 
proceed to a very great dep-cc in tbat portion, whilst mere 
traces of it only arc found in other honr^. Wlieu the hones 
of the skull and of the extremities are affected, they arc so 
always in a very subordinate degree, it is more frequent in 
the female sex than in the male; and seTeral times it has been 
met with coming on after childbed. Not unfrequcntly it is 
uutociatcd with cancer of the internal organs (a fact which 
reminds us of the old observation as to the brittlcness of the 
bones in cancer) . Sometimes it exists when there is a fi^reat 
production of fat, especially in advanced Hfe ; and it is often 
found when tlicre is also fatty degcneratiuii of the muscles : the 
import of this last combination is not yet understood, whether 
it is occasioucd by insufiicieut action of the muscle, or has miy 
easentiftl connectiou witli, and is produced by, the general 
disease. Compared with rickets, and considering how rarely 
the disease occurs, its advance to a verj' considerable d^rce 
may be said to be frequent. 

The deformities which result fnim mollities ossinm are tc- 
atiictcd to the trunk, as has been mentioned above. They take 
place upou the bed to which the patients are confined, and it 
is this mode of oripn that detenuuies the pecuHar shape which 

t results from the disease, and whirh in the pelvis is regai-ded as 
characteristic. The two ends of the tniuk approach each other by 
the vertebral column arcliing biickwanln ; the thorax sinks in, 
especially at the sides, the ribs becomiug cun'ed and bent in 
various ways ; and the pelvis ticquircs a triangular form, like 
that of the heart on card.>«. Uut these are not the invariable 
ehapes ; and the peculiar form of the pelvis is not exclusively 
a result of mollities ossium, but is met with sometimes in 
bisdridden persons, who are the subjects of rickets in a high 
degree. 
111. 12 
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The bones dimiukh iii sixc^ and their texture is rarefied 
and atrophied ; they become satumted wiib fat, and re- 
duccd to their cartilapnous element. In this condition 
their (rnrpuscles lire cmptv, aud when licwcd by transmitted 
light, diaphanous: there are no canaliculi (kalkkunalchcn), 
and the lanirllar stniotiu* is lost. The bone at the 
same time luidcrgoes a striking change in it4 chemical com- 
position, the extract pruduf;cd by boiling being not only 
diflereot from chondrin, but also from the animal matter of 
bone. 

Upon tins I attt- mentioned character of moUitica osaiimi Tery 
probably depends not only an essential difference between it 
aiud rickets, but also its mnlignancy ; it is a very pamfiil 
disease, and hitherto has never been cured. 

Cotuecuiive induraiion appcan to mc to be the mode in which 
one of the described processes of expansion and softening of 
bouc subsides ur heals. The previous occurrence of such a 
pnHXTRa is at once suCEiinent to distinguish it fJrom other indura- 
tions, but it is characterised also by peculiarities in the texture, 
aud no doubt also in the chemical composition, of the bone. 
The anomaly in the texture of the indurated bone ia owing 
to the rarefaction itself, and to the vascularity of the medulla 
which oocu]>ie8 the enlarged cavities in the bone, and it con- 
aists in the arrangement of the elements of the new osseous 
ttsmie upon the old bone and around its vessels, in ab- 
normal relative positions. By this anomaly of texture alone, 
without reference to any chnngc; in chemical composition, an 
expliumliuu is afforded of st^veral varieties in the physical 
condition of the bone, such as the pcculiiuity of its fracture, 
the appearance of its broken surface, imd of a thin siM:tion, 
and its colour. Varieties of this kiud in a bone, which 
origiuatc in some peculiarity in the relative position and 
arrimgcmeut of its elementary constituents, have their 
analogues in inorganic nature, iu the differt^nt physical 
condition of bodies which iu their chemical composition are 
alike. 

The anomaly in chemical composition may conust in the 
fundamental cartilage of the indurated bone being overfilled 
with mineral constituents, the usual proportions of which to each 
other may be cither maintained or altered ; or in the prtisence 
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of unusual salts; or fVirther, in some abnormal oonditioa of the 
fundamcubil cartilage ituclf, uf its blast^nna, &<.'. 

Bones affected \Tith conswjoutivo induration, retain the in- 
creased size which they had acquired during their previous 
expansion, and are therefore of course augmented in weight by 
the induration. 

a. AVell marked specimens of induration may be observed 
^■ueoeeding the expansion which has occtured in advanced life ; 

such cases are most frequent in the skull. A series of skulls of 
thih kind is jirescned iu the museum at Vienna, and shows, in a 
must instructive manner, the gradual advance of induration in 
the expanded cranial bones. Externally, and still more on the 
cnt surface, they present a dull white colour, aud a chalky ap^jcar- 
ance ; and their fractured surface is coarse. A minute exami- 
nation of a transparent slip of such bone exhibits wide, irrep;iilar, 
i. e. au|^ular, and sinuous llavcrsiau canals ; the lamcUai* struc- 
ture deficient, or only here and there perceptible; and bony cor- 
puscles, M'hich are mostly round, hnnj; in disorder one over 
another, and crossing or obhtciiiting each otlier. 

b. Similar characters are presented iu the malum coxs senile, 
by the indurated head of the femur, and the stidactitic, chalky 
osteophytes which surround it. It is observed, moreover, that 
this mUB of bone acquires a polish like [gypsum. Upon minute 
examination a close IftmcUnr structure is fonnd ; the Inraelhe are 
very numenms, but the bony corpuscles, on the whole, are few, 
though at some spots they are crowded together in dense groups. 
The asteophytes present a similar close lampUar stnictim;, and 
their eurpusclca are very numerous and thick, and mostly round 
and quite bkck. 

r. The induration (^um6»tion) in which n high degree of 
rickets terminates, is distinguished by the hardness of the 
bone, by its glass-like brittleness, and the laminated appearance 
or leaf-Uke splitting of its fractured smface. AMien minutely 
examined, the llaversiiui camds arc fuiuid small, aud sur- 
roimded by large and widely extending Bystenu of lamellae, but 
iby few bony corpuscles ; those which do exist are small, and, 
n»hich is remarkable, for the most part transpwent, and they 
have but few canaliculi. 



Note. — To tiiia chapter, which contains the ipreateat quantity. 
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and the most important part of the matter^ I mbjoin the reanlta 
of the analyses of acveral boucs, vLich Dr. Kagaky bad the 
goodness to undertake at my request. 



0-W9 

38-61 OTfinic rODsUtiieaU. 



1. Oftfa/wmu ^ I Me »JtuU Iff wn 9U perttm. 

SpeeiAcgnvttjr . 
Cartili^, fit anil vkmU 
Danl pbotphale of Urue guid phot-' 

phale of mapirtia . . .J Vfi|-39 inorganic conatituctits. 

Carbonate oi lime, and olber ulu 5-&9 J 

2. SligM induration, cviurpient ufton Mttoporotk, 

Spedftc gravity .... 0'854 
Cartilngc, fat and macls . 44-10 orgmaic conctilaents. 



•J U|-39ii 



Basal phosphate of lime, with phot- 

ptial« of magiinia 
Carbonate of lime 
SalU Htlublc iQ watrr . 

3. TMt Mnnr advoHctd to a highrr drgrtt. 

Specific gnmlf , 
Ctrtilage, veucls . 
Bawl phosphate of litne, with pho«> 

phatc of mafuesia 
Corlionatc of line anil aalla . 

4. Tht nme al iti mnt adcanctd deprte. 

Spedflc grafity . 
CartiUge, venicU . 
Baial phocpbkic of time, with phot. 

phale of iiiuKiiL-*ia 
Carbanate of lime . . 

Salt* Holubk in water . 



48-20 



J55J 



'a5'90 inorganic coutiturott. 



1-F42 
42-51 organic constituciiU. 

i&orfanic conititueata. 



I-7M 
38-27 organic conitilMnta. 

rs inorganic coutituenta. 



&• A Mia indurvttd, oiaopmtaNjf m cm<rf«aicr y cj/eqpemttf. 



Specific gravity . 
Cartilage, mMrU . 
Batal pbotplmlc of lime, with phoi- 

phate of uugnoia 
Carbonate of lime 



jaa- 



21 



8-30 



l-*90 

38-49 organic constituent*. 

'Gl-M inarginic conttitiienta. 



6. TV fnfpwum'liie coating qflht head tf a femur affected with ta.caiUd " moAmi 
nww •miJip." 

Specific gravity .... 845 

CcrtUage, vctKis 33-90 organic coDititu«nts. 

Baaa) phtapliale of lime, with pbo»- 1 

phate of iDBgnesia . . . / 1 

Carbonate of lime . . 6'&r WfilO inorganic conatitnenl*, 

Salu aoluble in water . 0'43j 

Vric acifi, which was lookctl for yartictilarly, vai not preMnt. 
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'■}l5-i 



60- 



7. A drwd •e«^l3, aofined hy rickeU, and a kvaunu. 

SeapulA, sp^oOc gravity 0612 

CifiQ^e, v€Dieli, f&l . . . t)l-l2 organic constitrmts. 

Bual plKWpliate of lime, and pbot- 

phate of nu^nnta 
Carbonate of lima . . 2-86 M^'^S inorfiuiic canititiient*. 

SaltK solable in water . . 0-62J 

Ttie liiinirra* contained 10'!i4 per cenl. of pnrtlj' fluiil, partly crystalline fat 

8, PorlioH t^ a rib /rem a »keMon ^tctrd wth molMiet ostimm, — tkt piec* teat 
too imatifor complett mttttigatitm^ 

Specific granly .... (CTSl 
Cartilage, fat, veeeh .... 76'SO organic constitueRts. 



Basal pho«phale of lime, and pbos- *) _ -^ 

phate of magnesia ... J l 

Carhonaleof lime and otber tails . fi*32j 



23'60 inarginic oonslitueiits. 



9. T%r rib iff a tMetou m which ati the Awm (cvrv attenuated. 
SpeciAe gravity .... I -1.^2 
Cartilage ami vesaels .... 39'G3 organic coniUtuinta. 
Basal plioitphalp of lime, and pboa- ' 

pbole of magnesia 
Carbonate of lime and salu soluble 1 ... 



';}5i- 



87" 



• 60-37 inorganic conitituenU. 



10. Sgfhilittc itutMratioH ^ lAe ituli m a kigk decree. 

Specific grarity .... Ifil3 

Cartilage. vcsmIs 36-30 organic constituenti. 

Uaial pl)0spbiitc of lime, and phot- 1 ..^. -> 

phat*- of mngnnii . . . | I ^3,70 i„nrginic constituents. 

Carbonale of lime 6*50 j 

11. Simple ieniffnani induration of the Mtutlif/'a hiitafic. 

SpcciRc gravity .... I-511 
Cartilage and vessels .... 33*41 organic coniUtaenta. 
Baftnl pbotpbate of liine, Incet of 1 ,, -" 

fluoride of raletum .J 

Carrwiuate of lime . lO'l^ ^6659 inorganic oonstitnenla. 

Phoipltate of magnesia . . I'OO I 

Salts tolnble in water . 1*04 1 

N.B. Before delemiining tlio freiglit, eaeb hone was sawn intn tMn slipa, dried 
qtnckiy in an oil-Itatb, pulverised, ami again dried in the oiUbatli at 10C° Cell. 
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6. Adventitious GTowths.—Thessi formations are, on tlie 
whole, R rare appearance in the bony Hystem ; by far the most 
frequeiit of thtm is iranccr. lliosc whicli ori^imtc in some 
genera] diseased condition, are usnally the expression of a high 
degree of it, especially vhea such diseased eouditiou has the 
character of dyscmsia : it is, however, a fact of great import- 
ance, thougji it has not yet rereivcd mnrh notice, that the 
dy«crasia, which haa established itself in a bone, usually remains 
fixed there for a long time, and spreads, for the most part, 
only npon some erident cause, »uth as forcibly effacing its 
hxraliEcd character, tliat is, extirpating the local afl'cctioD. 
With regard to that disease, which old writers named spina 
ventosa, and wliich has, since their time, been represented 
in sueh different forms, I think it best to remark at once, 
that expansion of bone, from the evcutuaJ pnHluctiou of 
which spina vcntosa obtained its character as a disease, is a 
condition common to sercml of the morbid gi-owths about to he 
described. 

To the actual new formations in bone, I prefix an account 
of the morbid development of its system of capillary vessels. 

o. Teleangiectasis . — It consists in an enlargement of the 
system of arterial and venous capillary vessels within the hone. 
It forms roimdcd soft tumours, which sometimes pulsate, and 
which attain various, and occasionally very considerable, size. 
The dilated vessels produce enlargement of the Haversian 
canals and cells, expansion of the bone, and subsequently by 
their pressure, absorption of its substimee. Generally, also, 
the vesaels become ruptured, and hemorrhages ensue ; the 
extravasated blood forms roomy cavities for itself in the cellular 
tissue that connects the convoluted vessels, and there coagulates 
iu layers, just as in the sac of an niieurism (Bresehet). From 
special examination of the disease itself, as well as from having 
met with cancer in other parts of the skeletons in which it 
occurred, I have been le<l to l>eJieve that it originates in cancer 
of the bone. In the skull, raoreover, I have obserred a 
cavernous structure developed from the diploc. 

h. Cysts. — My own experience agrees with published obser- 
vations of these growths, as to the rarity of their occurrence in 
bone. 

a. The smiple cyst, containiug a serous or synovial fluid, 
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may occur in any bone, but it is chicflv met vith in those of 
the fKCC^ tlte lower jaw being tlip mo8t 8uhjf?ct to it> and next 
ihc ujjper jaw. la nize it may equal a bcu'a egg, or ercfi 
exceed it (Bupuytreii). By its preaaure it prodnoea atropby of 
the osseous tissue, and expands tlie coinpnct tables of the boue 
to u thin-wallcd bhidder, Mbich crocklea uuder tlic fiugur 
like a piece of parchment. When this layer ia alao conmimed, 
the cynt protrudes through and beyond the bone, and its wall 
becomes strengthened by the periuHteum, &c. 

/3. Compound cystoid ^owths are very rarely iecn la 
bones. Some cases, however, recorded by old obsen-ers, un- 
doubtedly belong to this class ; especially one or two of those 
which Lobstein has collected from his own experience and 
that uf olliers, and ]inn dcM-ribed under the name of ostcottfovh. 

y. Acephalocysts have been observed iu buue eight timea. 
Of these eight cases one, which is prescr^-ed in the Vienna 
Museum, presents considerable interest, from the premises 
which it adui'ds with regard to the cause of the disease. They 
ha\*e been met with in the humerus, the tibia, the ilium, and 
the diploe of the skull. In most of the cases recorded by 
foreign obserx'ers, the disease had been developed in conse- 
quence of injury. The followiug is an account of our own 

fflSC. 

The patient, a labourer, aged 42, had, in his yonth, suffered 
from swellings of the cervical and axillary glands ; and five 
years Ijcfore his death from gonorrliccn and chancre, and conse- 
quent bulw. Still later, Lin penis had been amputated on 
account of malignant (boaartig) idcerations; and one veor before 
his death the disease, ivliich was afterwards found in his bones, 
commenced with imios of a teiiring and boring character. 

When the body was examined, the left ilium was found con- 
verted into a fibrous sac as large as a man's fist, which, hesidea 
containing niuiierous splinters of buue, small and large, sticking 
in the inner wall of the sac, was also filled with cchinococcus- 
blnddcra (acephalocysts), varying from the size of a millet-seed 
to that of a nut. Similar sacs, but less in size, were fouud 
also iu the pubes, ischium, and sacrum, from which bones they 
proJL-etcd into the pelvis. Somi? of the echinot^cci were free; 
but others, i-ispccially the smaller ones, were situated cither 
singly or in rlustors in the dilated pores and cells of the bare 
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and broken up pieces of tlic bone. The bottom of the nceta* 
bulum wan coni[ilctcly dcstroyefl, and the head of the femur 
projected into an acrphalucyst uic, which occupied its place. 

c. Ahnortnal Jibroua tissue. — To tliis class belong : 

a. Fibroid tissue, origluaUy deposited as a product of in- 
flammation or exudatioDj but arrested in its de^'elopmcnt into 
bone ; fibroid cidlus. 

j3. Fibroid tumours. These occur most iti spongy bonea, 
in the articular extremities of long bones^ the vertebrie, mid 
the phalanges of the lingers, in the bones of the skidl, the 
lower jaw, and the bones of the pelvis. They sometimes reach 
a vcr)' large size, and distend the bone into a bladder, or so 
break it up, that it is found scattered in separate fragments 
through the tumour. The fibroid tumour sometimes has a 
very dense structure ; at other times it is looser, soft, and 
elastic, and then mci-its particular notice, inasmuch as it 
may be easily mistaken iu the liviug subject for other softer 
— chiefly cancerous — growths; especially if it should have 
attiiined a large size, and produced inflammation, sloughing, 
and ulceration of the integuments by the chaflng and pressure 
which it occasions. 

d. Encfumdroma. — This growth is incomparably more fire- 
quent in boue than in any other structure, and presents In 
the osseous srstem all those numerous varieties which are 
incident to it both in its own internal construction, and in the 
conditiou of the boue around it. 

It is met with chiefly in the bones of the fingere and toes j 
it occurs also in the ribs and sternum, and has, moreover, been 
observed in the bones of the skuli, the ilium, and the long 
bonej*. Its commencement dates mostly from the period of 
youth, even though it may have first attracted attention by its 
enlargement at a later period of life : 1 have, however, seen 
cases in which there could be no doubt that it had been 
developed at an advanced period of life. The variety of 
aggregated eochondroma I have seeu combined with an extensive 
formation of osteophytes. 

Like the permanent cartilages, it generally remains for a 
long time, and even throughout life, in its original condition : 
sometimes it ossifies, and I have observed this metamorphosis 
atfeeting the Jast^meutioned variety of the disease in a very 
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rem&rkable manner : it has been already described. Laatiy, 
an entire enchondromn is sometimes invoh-cd in inOammA- 
tioa of tbe surrouudiuf; soft parts, and destroyed (winl veiv 
jaucht). 

e. Osteoid. — There can be no question that several of the 
new fj^owtlis which occur in bouc, thouf^b they differ in their 
nature, may he included under this title. Passing by mere 
concretions, I may obserre, that fibroid growths in bone oMify 
as well as those in other structures : but, to be more particular, 
ft spherical ussl>uii» tumour may be developed by the pr<^re8siTe 
ossification of a newly-formed cartilaginous basement in an old 
bone : and it may be distinpnshed from the normal bony tissue 
by the difference uf its clcmcutaiy structure. A must remark- 
able Bpocimcii of thia hind in preserred in the Vienna Musemn. 
It i» the bIvuH of a person of 26 years of tigc, who died suddenly 
whilst sutfehug from Exophthalmos. In the autcnur fossa of 
the base of the skull on the Irfl side there is a tumour, nearly 
as large as a duck's egpj, which appears sUghtly lobulated on 
its surfi&ce, and is compot<cd uf a very dcn&e, dull white, bony 
structure : a portion of it as large as a walnut projccta into the 
orbit, and forms one process with another portion, of about the 
size of a hazel-nut, wbicli extends into the zyg^niatic fossa. 
Tliia mass of bone springs from the diploe of the frontal bonCj 
forces its compact walls nminder, and perforates them on both 
sides. There ore other tumuuTH near it, siniilai* Init smaller in 
size, which spring from the diploe of the frontal, and {greater wing 
of the sphenoid, bones. 

A ditfcrcnt osteoid tumour may be developed also from the 
enchondroma at any period of its existence. 

/. Chuiesleatoma is rarely seen in bone, and I am aware of 
but one Instance, which is in the Vienna collection. It is that 
of an cnc}'»ted cholesteatoma, occupying the mastoid portion of 
the temporal, and the adjoining occipital bone. 

g. Tubercle. — The frequency of tuberculosis in the bony 
system is unquestioned. The tubercle either assumes the 
gramdar form, or, as veiy frequently occurs, it is a product of 
inflammation of the bone, and presents tbe chmacters of 
softening tubercle. Tuberculosis affects chiefly cancelloQ* 
bones, and portions of bones ; the bodies of the vertebra; ; 
the Kpongy articular extremities of the lung banes, — especially 
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the lower end of the femur and upper end of the tibia, aud 
the ends of the bones which compose the elbow-joint ; the 
CATpal and tarsal, the luctaoarpal and metatarsal boncH, and 
the plialangcs; and the atemuni : more rarely the ribs are 
attacked, and the craniom ; while the parts least fre(|uently 
affected are the shafts of the long bones. 

Its scat is sometimes the outer layer of the bone and the 
periosteum, aud sometimes the deeper bony tissue. 

Moreover it verj' commonly occupies several adjoining bones 
at oucc, as for instance, the ends of the bones which form a 
joint, the whole apparatus of the carpal aud tarsal joints, the 
vertebra, &c. Young perfwna are especinlly subject to it in 
the years of childhood, and at puberty ; but it is also frequent 
in later, and even in advanced life. 

a. Tubercle in the state of gray crude separate granulations 
can be detected only by close examination of the s])ongy tissue 
of a bone in the vicinity of a tubercular abscess. It usually 
ootaipics the mcmhmne which lines the Haversian canals and 
the cells. As the granulations accumulnte, they form larger 
mosses of tubercle, and partly compress the bony struelore, 
and partly include necrosed fragments of it amongst them. 
The aggregate morbid growth is sometimes found as a yellow, 
iardaceous and cheesy mass; much more frequently it is softened, 
and consists of a crcam-ltkc grayish -yellow pulp, or a thinner, 
floccnientj tubercular pus. It is contained witlun a more or 
less complete lardaceo-callous cyst, which is, in fact, the tissue 
surrounding the softening tubercle, iufHtrated with lardaceo- 
gelatinous material. If, as is frequently tlic case, the tuber- 
culous disease should occupy the outer part of a boue and the peri- 
osteum, the latter, with the cellidar and ligamentons tissues upon 
it, partakes in the formation of this ryst ; and if the tuberculosis 
advance deeply into the bone, it Ls mostly the only rudiment of 
the cyst that can be clearly provwl to exist. The best oppor- 
tunity to observe it, is frequently affonlc'^d by the vertebrw. 

The degree of congestion which gives rise to primary tubercle, 
may vary in bouc as well as in other tissues ; for the develop- 
ment nf the disease is, in many cjises, uunutice<l, while in othcirs 
it is ushered in with very marked s)-mptoni«. 

The usual metamorphosis of tubercle in bone is sojteninff .■ 
but it sometimes alM> becomes cretaceous. 
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(I.) WTien it softens, a tubcrcu^ ulcer is formed in the 
boac, wliicli corresponds in extent with the quantity of suh- 
Rtaiicc the bonR may have lost. The low of substance arise* 
from necrosis of the portion included in the tuhercnlar mass; 
and it may die cither when first involved iu the mass of 
tubercle, or at a later period : but in cither case, it ia in coti- 
seqnence of \U vessels becoming obstructed, or destroyed in the 
suppuration. 

Softening of tubercle at the surface f)f a bone, produces a 
superficial breach of its substance which has the appearance of 
being unevenly corroded ; when a larger and more deeply situated 
masa softens, the bone ia excavated, and a cavern — n tuber- 
cular cavern in bone — resulta. The greater the number of 
cavcma which are fouiid in n macerated bone, or set of bones, 
the more safely may it be concluded that they originated in 
the softening of tubercle. 

The cavern contains a fluid, which presents the characters 
of tubercular matter, aud is mixed up with numerous particles 
of bone. Sometimes the particles are small, and resemble 
crumbled mortar ; when larger, they are seen distinctly to be 
necrosed lioue : they are usually of a dirty white colour, soaked 
through nith tubercular matter, and not so brittle as the seques- 
trum produced by other processes in a spongy bone. 

The various processes which are usually found iu the neigh- 
bourhood of a softening tubercle, ocmir in bone also. 

First, there is a secondary deposition of tubercles, which, as 
they soften, increase the size of the cavern. Tlie congestion 
to which the secondary deposition of tubercle is owing, usually 
advances to the degree of iiiflammation (reaction), and leads 
to the fornmtiou of a gelatinous granulating prwlucl which 
lines the wall of the cnvern, and as the tubercle softens, idways 
breaks don^ too. Should the tuberculosis have attacked the 
peripheral layer of a bone, the congestion, vascularity, and 
pniilurt just spoken of, are seen with remarkabk' distiuctness in 
the periosteum which immediately covers the diseased spot, and 
may be found also in the adjoining cellular and fibrous tissues. 
The periosteum is covered and infiltrated with this product, 
which, gelatinous at first, gradually assumes a lardnceous ap- 
pearance. The tubercular matter collected under the membrane 
swells it out like a saccular apiJendagc. 
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Oftener still, the inflainniatorr process Iicoomcia mure inteuse, 
and under the influence of a highly advanced state of the 
general dJNCase, pervades the OM»eou» tissue throughout with a 
yellow cheesy product, which breaks down at once, l-'urther 
remarks on this subject will be given below. It occaHion.i a 
rapid euhirgemcnt of the ulcer in the bone, and extensive de- 
struction, not only of the bunc in wliich it originates, hut of 
other tissues into which it may advance. 

When the circumstances of the case are more fsrorahic, 
and the formation of tubercle ban ccaited, the inflammatory 
product at the wall of the cavern becomes organized into a 
fibroid, lardaeeo-callous tissue, and Ihat iu the bone itself, 
into bone ; and the caveiii ebange» iuto a thick Hrm rapHule, 
vhich becomes aun-ounded by an indurated (sclerosed) bony 
tissue. Its contents are then partly reabsorbed, and partly, 
as the capsule shrivels and diminishes in size, they become 
inspissated, and form a greasy calcareous pnlp, of a grayish- 
yellow colour, or a mortar which iucrusts the walls of the 
capsule, or a chalky contTetiuu : and thus the tubercular disease 
is cured. 

(2.) Under favorable cireum stances, tubercle iu bone be- 
comes converted into chalk. A chalky concretion is found iu 
the interior of the bone, inclosed within indurated osseous 
tissue : if the tubercle have been situated on the surface of 
the bone, tlic concretion is covered ou the ouUidc by thickened 
periosteum. 

^. A form of tuberculosis, common in young persons, ia 
comprised, in great part, of what arc known by the general term 
of scrqfuhtis infianunations. 

The iuflamuiation furnishes a tuberculous product by wliich 
the actually iutlamcd spot becomes iuliltrutcd. It may be a 
primary' affectiun of the bone, or may come on around an ab> 
scesfl fdrcady formed firom the tubercle above described. 

Spongy boucs alTectcd with this disease are found at first 
partly of a dark red r^jlonr, injected, and extruding a fatty or 
gelatinous matter from their cells ; and partly pale, and having 
their cells tilled with softening tubercular exudation: both bone 
and periosteum arc frequently swollen, and the former is elaalic 
and soft, and yields easily to pressure or the knife. Ulcera- 
tion presently begins to destroy it, and the fluid discharged is 
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either thin, grayish, or yeliowish in colour, and mixed with cheesy 
flakes, ftud with particles of necroaed bone ; or it is coloured 
of a dirty brown by hcmorrhiigic esudatiou, or else is highly 
discoloured^ and blackish (?r*^n, extremely offemtiTe to the 
imeU, and mixed with black fragments of bone, and with 
particles of the soft parts destroyed by Blougbing. 

"When this process afffx-U a <x»rapact hone, a l)one of the 
skull for instance, its cavities appear tilled with tubercular 
cxuilatiuu ; it becomes of a dirty yellowish- white colour, and is, 
in fact, necrosed — a tuberculous sequestrum. Similar tuber- 
cular product is exuded between the surface of the hone and 
the periosteum. If the process iuvolvconlya superficial layer, 
the bony tissue is partly lost amid the softening' of the tuber- 
odous product, and is partly thrown oflf in particles which are 
sufficiently lai^e to be palpable ; and thus an uneven nigged 
surface of bouc is exposed, from which the process extends 
more deeply; the osseous tissue preriously becoming indurated, 
and the bone increasing in volume and thickness. 

The abscesses which arc produced by the processes just 
described, advance in various directions from the bone into 
the soft tissues, which are iutiltnitcd with the gelatino- 
lardaceous matter; after having given rise to other secondary 
(congestive) abscesses in those tissues, they open eiternally 
at a part which is often very far removed from their original 
seat. This is noticed particularly in abscesses in and about 
the vertebne. 

After the contents of the abscess have been evacuated, or 
[wriiaps have partly crctificd, the lubcrcidous caries heals, leaving 
an indurated cicatrix in the bone, which deforms it in proportion 
to the amount of subst^ace it has lost : the cicatrix has a rugged 
and uudular, streaked, and radiated or kuitted appearance, and 
adheres to the thickened and callous periosteum. 

The iuflammatiou of bone which is attended with the produc- 
tion of tubercle, and the caries which theuce ensuea in the spongy 
articular portiims of the long bones, in the carpal and tarsal 
bonea, imd iu the phalanges, passed among old writers by the 
name of Ptedarthrocacia, while the same affection uf the vertebrse 
is known by the name of " Pott's disease.'^ 

h. Sarcoma and cyato-gararma occur in bone pretty fre- 
quently ; they are sometimes situated on its surface, and some- 
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times developed in its interior. AVheu deeply seated, they 
uftiirp the place of the natural bono, aud produce atrophy of it 
by tbeir pressure ; or else distend it so that it forms a more or 
leas complete shell. Just as, usually, the tissue of the bone iu 
the neighbourhood of the growth acquires iacreascd density 
(sclerosis), so, when the morbid f;rowlh is supeT-ficialiy seated, 
a dcvclopmeut of new bone takes place, which projects into it 
in processes like thorna and leaves. And when the morbid 
growth is of the sai-comatons kintl, it is not only encased in 
an osseous shell, but the bone ailjoiuiu); the shell enlarges some- 
timee very considerably, and CBpcciully in thickness, while 
knotted cords of new bone are developed in the tumour, and 
traverse it iu cUil'crcnt lUrections. 

t. Cancers. Numcrons growths of cancerous nature are 
met with in bone ; they are distinpiishcd from one another 
by their iutcmal structiu*c aud external coufiguiatiou, as 
yteiX as by the mode in which they destroy the tissue of the 
bone. 

a. The least frequent is areolar cancer. It forms tumours 
of greater or less dimensions which protrude from the interior of 
tho bone, and sometimes it exhibits in bone, as in other structures, 
its remarkable character of developing its pcriplicral follicles into 
large bladders or cysts. I have met with a case of this kind 
in the right superior niaxillary lione. In the neighbourhood 
of the canine fossa, a wliite and densely honcy-combcd tissue 
siuung out of the bone, within the small cells of which a grayish 
jelly was inclosed : intemRlly it filled the cwvity of the antrum 
Highroorianum, m hile externally it grew in the form of hladders, 
which attained such a size, that »t length those ut the periphery 
of the growth would have contained a hen's or goose's egg, 
and the vholc mass was as largo as a man's head. 

f3. Fibrous cancer appears sometimes in tbe form of a 
nodule, of about the hhc of a walnut or a hen's egg, which is 
developed mostly iu the medullar.* canal of the long bones : it 
displaces the bony tissue, and producing atrophy oi it by 
prejisure, is frequcutly the cause of one or moi-c spontaneous 
fractures of the bone, which occur upon the most trifling 
occasion. Sometimes it spring!^ from a broader basis ou the 
surface or in the interior of a bone, becomes a tuberculatd 
ud uneven^ lobulated mass, and often reafihea a very lai^ 
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aizc : it splits the tissue of the bone asunder into GlamenU 
and laminai; aud new usucous subiitancc, commcuciugun them at 
the base of the growth, and <levelope<l continuously along the 
principal fibres in its interior^ forms for it a bony skeleton. 
This kind of cancer is noticed mostly iu the bonei of the skull 
and face, and in the long bones. 

y. Medullary cancer appears in the following forms: 

(1.) In one, vhich is a rare form, tlie bone is infiltered 
with a milk-white sap, — a fluid eiicephaloid mass. A case 
which waa long aiucc described by Saillaut^ aud which has 
been copied by Lobstein into his chapter on Osteopsathyrosis^ 
ranks, as I beliere, in this class ; and I am the rather inclined 
to think so because my own experience furnishes mc with a 
similar case. Its rarity will excuse mc for detailing it here, 
instead of that which Saill»nt has already published. 

A silk weaver, aged 61, had suftered twenty-five years before 
death from hscmoptysis, aud twelve years befure from typhus ; 
since then, from repeated attncks of inflnensa, and as loii^ as he 
could recollect, from rheumatic pains in his limbs, lu ilielast 
year of his life he was afflicted with very severe sharp pains in 
his lower extremities, and transient oedema of the feet. The 
pains at Icngtli extended to the trunk, and affected the 
thorax more especially. Fever, cough, and dyspncBa came on ; 
diorrho^ supervened; and the patient died in an extreme state 
of uiarusmus. 

Examination of the body. — II was emaciated in every part, 
and pallid. The bones of the trunk, especiftlly the ribs, 
sternum, and vertebra, were softer than natural : the vcrttbrw 
could be easily indented, and contained a whitish, milky, and 
thin or somewhat thick, and creamy fluid, composed of round 
elementary cells. It was mostly unmixed, but here aud there 
it was streaked with some dirty-brown medulla. Some of it, 
in the latter condition, whs contained in enlarged cells of the 
bones of the pelvis, and uf the articular extremities of both 
femora and tibite. The inner surface of the whole vault of the 
skull was lined with a pale red, laidaceo* medullary (caueerous 
mcdullan) adveutitious growth spread out in a layer of con- 
liderable thickness ; into one side of it was inwoven a growth 
from the vitreous table of partly reticular, partly (ilauientoua 
bone, while on the other side it adhered to the dura niater. 
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AU the lumbar lymphatic glands had coalesced into one vbittsbj 
lardaceo-medullary, succulent mass. 

Moreover, on the inner surface of the dura mater covering 
each hemisphere, there was a vascular exudation. In each 
pleura there were a pound and a hitlf of scrum, and that ou the 
right side was mixed with a flocculent exudation. Tlie lower 
lobe of the right lung waa covered witli a delicate exudation, 
and was hepatized in several spots, which were as large as peaa 
or walnuts. 

Several of the mescuteric glands were infiltrated with the 
lardacco-meduUary matter: the luucous mcmbraue uf the tec- 
tum was injected'and of a bluish-red colour, and wa^i covered 
with islands of exudutiou as large as linseed. The calyces and 
pelves of the kidneys were diluted, and contained some very 
6ne yellow urinary eand. 

(2.) It usually appears iu masses, which very often reach an 
astonishing size. Sometimes these masses undoubtedly cum- 
menoe as au extensive infiltration, while at other times they 
consist at firbt of a morbid ^OMth confined to one small point. 
Id the former ease, they forcibly split up the boue into delicAte 
layers, in which re^lnrity of position and of laminar arrange- 
ment is less distinct in proportion to the rapidity (tumultuous- 
uess) of the growth of the tumour. In the latter case, as the 
mass maul's its way out from the interior of the bone, it 
distends the compact tables into a bonyslicll. Sometimes they 
thus become merely a simple shell ; at other times, they are de- 
veloped into a framework of laminated bony fibres. Moreover, 
in medullary cancer, a skeleton of divergent laminse often 
forms upon the filuiucutous basis of the growth. In other 
eases, of that part of the boue in whieh the morbid growth 
originated, a few small fragments only are found scattered 
through the inassj or it may Iiave entirely disappeared, and no 
trace even of fragments may remain. 

This form of the disease mostly affects the long bones, from 
the articular ends of which it is developed; it occurs also in the 
flat cranial and pelvic l>one.s, and tn the sternum and ribs. 

(3.) The infiltration with encephaloid juice or sap above 
described — cancer-cells contained iu a fluid blastema — is the 
lowest degree of consistence which medullary cancer pre-sents ; 
but it occurs in bone in various degrees of consistence from 

■II. 13 
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tliAt of brain to that of a lardacco-meduUary, or of a lardBoeo- 
cartilaginous aubstance. 

The soft loose parenclijtna of genuine GDCcphaloid is obaeTTcd 
in iKine^ as in otheT organs^ to he very richly bcnet wit)i vessels; 
and they are remarkable for their large size and for the thin- 
ness of their walla : the blood escapes from them by repeated 
hemorrhages ; it collects in cells which it forms for itself by 
tlirusting the substance of the ^wth sometinicfi far asunder, 
and in these cells it forms laminated coagula. 

Cancer meluuodes is found in bone^ as well ia the white 
medullar^' cancer. 

(-1.) There is a peculiar form of cancer, which Otto describes 
as a gnawing or erosion of bone : liobstoin apealts of it under 
the title of Osteolyosis ; but he includes amongst his cases some 
which were examples of cystoid dis<;ase and cystosarooma, and 
perhaps also of areolar cancer. On the broad boncH of the 
skuU; or on the ossa innoniinnta, spots are noticed ia which 
a foreign substance occupies the plaw? of the natural bone. 
Besides other peculiarities, this substance presents very various 
d^ees of consistence, sometimes being lard aceo-cartihigi nous, 
and white or wliitish-red; aometimcs a fleshr fibred, red sul>- 
stance ; sometimes a gelatinous, an ulbumiuo-serous, or a fatty 
and serons fluid, of a yellowish-red or grayish colour, or 
altogether coloiu'lcss. It commences in the diploe, which 
it soon eats away, forming a cavity which, in the bones 
that have been mentioned, is at first iuclosed within their 
compact tables. This covering disappears at several points, 
and leaves a smooth round, an ovnl, or an irregular sinuous 
opening, or a gap, which ia covered on both sides by periosteum. 
The morbid growth tlicu iutcrweavea itself with this nu'mbrano, 
especially with the dura mater when the skull is affected ; and 
not unfrcq^icntly advances in it beyond the margins of the 
opening in the bone. The diploe is usually eroded to a greater 
extent than the compact walls of the bone, and hence it is 
that the margins of the opening are so often imeveu and jaggedj 
and the c<impnct tables bevelled from within outwards. 

There is generally no elevation of ifac diseased spot above 
the level of tite bone, or at most it is rery slightly raised ; 
yet I have observed, that the growth which fills the earity in 
the bone does aometimcs rise ubuve tlie surfiu^, au<l form a 
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tumour, which, m a flat b«ue, projects on hoth its sides. And 
espixrially when the morbid growth consists of a ge)atiiious fluid, 
it cxpauds the tables of the boue, in the fonn of a bladder, and 
in that state is probably the disease first seen by Van Wv, and 
iiauic<l by him Hydrosteon. Tt must not be confoundc*! with 
cysts, and cystoid disease of bone. 

This furui of cancer docs not differ in its elementary compo- 
siHon from that of fibrous and medullary cancer : every variety, 
indicated above, in the aggrcgatiuu of the elctucntary parts — in 
consistence — is sometimes met with in the same individual. 

There can be no question as to the cancerous nature of the 
disease : it is i\mtc commou to find it combined with a very 
cxteusive production of cancer in the internal orgrans. 

The nidus in which cancer fnx)wths originate are the Haver- 
sian canals, the tii»ues lining the cells and medullary cnntics of 
the hones, the medullary system ^ncrally ; and it is from thcae 
pointJ! that the compression, the erosion of the bony substance 
by pressure, and the formation of skeletons in the morbid 
mass proceed. Cancer almost always originates iu the diploc, 
in cancellous bones and parts of bones, or in the medullary 
cavities. 

'I1ie state of the bone in the neighbourhood of the cancer 
varies in diflferent eases. Sometimes it is nffected with hy- 
perostosis, — on its outer surface, widely spread bony exudation, 
and induration within; sometimes with osteoporosis, atrophy 
and brittleuesaj and sometimes it is softened. ITudcr wliat 
conditions any of these states exist we are at present ignorant, 
but it is worthy of remark, that they arc not confined to bones 
immediately adjoining the cancerous dtseaae; for when the 
mammx, for iustanec, are the seat of cancer, not only may the 
ribs and other bones of the thorax, be softened, but distant 
bones, and even the whole skelctuu. 

Beades the primary cancerous diseases of which we have 
hitherto been speaking as affecting bone, this system is subject 
also to secondary cancer. Insttancc-H of the secondarj' affection 
may be observed in the ribs and sternum when the mnmma is oc- 
cupied by cauceruus disease, iu the skull w hen a primnry growth 
is situated in the dura mater or brain, aiul sometimes iu the 
bones of the pelvis, when the same disease aftects the uterus, 
llic bone becomes involved, not by mere pressure, though that 
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may be exerted, but by the advance of the growth into it ; the 
disease is implanted in the tissue of the bone, which de^neratea, 
and sxitfers a breach of it» continuity. 

Done undergoes a peculiar destructive process, when the soft 
parts covering it are affected with those phagcdoenic ulcerations 
whicli are UF^nally held to be of cancerous nature. They arc 
mostly observed on the boucs of the face, and we shall speak 
of them hcrenfler, when taking a comparative glance of the 
diseases of bone. 

Cancer of a bone is sometimes the only instance of the 
disease in the organism ; sometimes, and indeed, very often 
several bones are affected together. It is moreover frequently 
combined with the same disease in various soft tissues, with 
cancer in the Uver, breast, lung, pleura, utcnu, fee. ^e 
extirpation of large cancerous growths in bonu is usually fol- 
lowed by a very rapid and extensive production of cancer in 
several internal organs. 

It sometimes occurs in ea.r1y life, but it is generally more 
frequent in adults. 

^ 8. Foreign bodies in boncg. — In some eases in which 
raerrun,- has been medicinally employed, either internally or 
externally, particles of the metal have been found in bone. 
Fragments of all kinds of iu.slrumeiits by which bones have 
been wouudcd, may be left bebijid in the wounds — as broken 
points of knives and swords, and bullets which have been shot 
into a bone. They give rise to tedious inflannnatiou, auppu- 
ratioD, and necrosi;*, and arc often thus loosened and cast out; 
but sometimes they remain firmly fixed in the bone during the 
rcmaindor of the life of the individual, surrounded by indurated 
tissue. 




An attempt to determitte tfie characters of the eonatitutioHat 
affections of Bone, particularly the Tnjlummations and Curiei, 
by rtference especially to the appearance of the Bone after 
Maceration.* 

It appears to rae to be a matter of much interest to de- 
termine in what manner the processes of inflammation and 

* 0«lerT«ichiscb« Med. Jalirbiicticr, vol. ix, p. 4, 
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tmppurntion in bone, which arise from constitutional causes, 
may be distinguished frora one another, and liow Ihey may at 
once be recognised by the cliaractera of the preparation alone : 
inasmucli as the discoverj- «f certain definite types not only 
makes us better nctjuainted with the peculiarities of those 
praoeases, but may also assist us in dlstlngui^sliiti^ llieni on the 
living, or, at least, in clearing up douhtfu) cases of diseased 
bone when c!(aminL-d on tlic dead. 

The distinctive marks of these processes, so far as they are 
stamped upon the bone, are comprised in change in its texture 
at the discaiicd spot, in some alteration of its shape, iu the form 
and boundary of the ulcer uf the bone and the necrosis, in the 
condition of the neighbouring osseous tissue, — that is, in the 
different degrees, or total abbcuee of in(!amtiiiitury reaction, 
and the quantity and arrangement of its product, &c., — and iu 
the character of thecicntrix. Moreover, although it has only 
a secondary beariug on our present subject, yet some attention 
must be paid to the relation which subsists between difTercut 
con»titutional processes and different bones and parts of bones, 
to their apparent or pidpable tendency to affect compact or 
spongy, broad and flat, or long bones. 

In order to render the subject practical, it is necessary to 
compare as much as possible corresponding bones. This, 
however, can be carried out only to a partial extent, inasmuch 
as several of the processes occur very rarely, or not at idl, iu 
particular bones; and it is, therefore, the more important 
to bring together marked examples of the several diseases 
referred to. 

Syphilid, as is well known, most commonly attacks the flat 
cranial bones, then the til)ia and clavicle, and sometimes the 
sternum, — in general, therefore, bones which are but thinly 
covered with soft parts, and compact osseous tissue. It makes 
its appearance as a painful inflammation, whieli is more severe 
at some spots than at others. W'here it is most severe, 
it gives rise to a swelling of the bone (tophus), and to nn 
exudation into itji interior, which ossifies and produces a local 
condensation and permanent thickening of the hone ; some- 
times, but rarely, exudation takes place on the surface also, 
which soon liardens in the same manner, and unites with 
the bone. If the bone be diseased throughout, it swells into 
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numerous couAuent busses, which correspond to tbe aerenl 
seats of more severe inflammatioD, and it becomes sbapclesa, 
thick, coarse, and heary. 

Or after having effected this metamorphosis, it terminates 
in caries. Ulceration attacks an indurated bone. Sometimes, 
especially on tbe cranium, it spreads over a large extent of the 
outer table of the bone, while at other timt-a it rather cummits 
its ravages deeply, and, in the skull, often perforates the bone. 

In the former case, the destruction of the soft parts dis- 
closes a large ulcerating surface, covered with a layer of lar- 
daccous jelly, which is soflcuiug and becoming purulent, and 
beneath wliich the indurated bone appears rough and uneven, 
and, as it were, gnawed. If the ulcerative process stop, tbe 
layer covering the bone becomes organized into a very delicate 
cicatrix, and the bone recovers, not with a smooth, but with 
an uneven nodulated surface, which subsequently becomes some- 
what eburnated, but never quite loses its rugged character. 
If the Bulurcs still exist, their sharp indentations become thick 
and blunted. Tlic.se cliaugea may be readily detected on Uie 
living patient through the integuments and their cicatrix. 

A cireumscribed idccr has the circular or sinuous form of 
syphilitic ulcers, and sn-oUen thick margins, which, in an ulcer 
that hiLS i^crfuratod the eranimn, may be rouuded off abruptly 
or bevelled from ivithont inwards. 

An ulcer which hvA occasioned a superficial loss of bone, 
heals iu the same manner as the analogous process in the soft 
parts; its cicatrix is depressed in the centre, nodulated, and 
shining. If the bone be destroyed in its whole thickness, the 
margin of the opening becomes rounded, swelled, and coarse, and 
here and there somewhat iuvertcd. Perforation from this cause 
hapi>ens in the cranial and na-snl bones, and in the palate. 

And lastly, if the inflammation end in necrosis, the syphilitic 
sequestrum, especially if it include the whole thickness uf the 
bone, prcseutit the same characters of induration, thickcumg, 
and uneven, gland-like ruggedness of surface. 

The most palpable characters of syphilitic bones are the 
hypertrophy, and especially the density of their tissne, 
and the absence of deposition of bone upon their surface iu 
auy of the known forms uf osteophyte. Upon minute exa- 
mination of a section of a very compact ayphilitic skuUj 



DISEASES OF BONE. 

numcTons Havernan amals were discovered Iring' fu* apart, 

and separate groups of annsually lor^ and black corposcles, 
from which a great number uf rars diverged. In a section 
of a piece of srphilitic skull which appeared poroas eitcmally, 
but was, in fact, verv compact, the Uarersian canals were 
found wide, the corpuscles mosUj hirge, and some of them 
pUce<l at right anglei to the canals: in the neighbourhood of 
particular canals the innermoiitt lamella was transparent, and 
contained a single row of corpuscles, but it vas surrounded by 
a dark stratum interwoven with very numerous corpuscles, which 
were thickly set with rays. The lamellar srstcm of some of the 
larger Haversian canals was uncommonly developed (machtig). 

A bone which has been indurated by the syphilitic process is 
unqnestionably liable, at a later period, to expansion of its 
tciturc. It seeou, howe\cr, to happen but rarely ; 1 have 
observed it once in the tibia, hot nowhere else, — never in the 
cranial bones. 

Scrofulous inflammation of bone as it is cidled, that is in- 
flammation resulting in tubercular product, and scrofulous 
caries, have been described already (p. 189), with tubercle of 
bouc, and the tul>crculous abscess produced by its softening : 
the chief characters of the macerated bone arc all that require 
notice in this place. 

Caries, when it has arisen from inflammation, is surrounded 
by a superficial deposition of new bone, which in compact 
structure, like the cranium, assumes the Tilloas form of velvet, 
and in stjwngy bones, ciipeeially the articular ends of the long 
bones, bccomeft a 8|)1intered and plated osteophyte. This depo- 
sition is the raorc distinct, as there is no hyperostosis, no 
induration in the interior of such a bone until the tdccration 
begins to heal ; and then it commences at the base and eir- 
cumference of the ulceration. Hut cflses of caries frequently 
nin their course without any such production of hone. They 
arc those which occur in persons cxhnuated by tubercular 
phthisis of the lungs and intestines ; or when caries in the 
same kind of persons is secondnry, when fur iustancc the 
articular cxtremitioa of bones arc affected in consequence of 
iuAaromatioD and suppuration of the adjoining synovial mem- 
brane; when the ribs and the sternum are eroded by the 
compression of pulmonary or glandular abscesses; and also 
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TW JiMliiuliiM towMA tW bows erf the Cwe Hid 
are tsbjcct hmm tD^BBsd frdal ombt, it » Hii | jKl i t i' 
from botk thoe iwumtA . W^a^j vaOe tkm aad evoy 
otWr dotraeiire pracoa, it ia fiatHpnAed br men ne^Btifv 
nxarki, and mar be nc o ^'ia ed at tbe fiiit glaaee. The aw&ce 
of tbr bone aod its diploe are mcrr mt ti f deatiw c d In* a kiwi 
of diaaolntion or coiroaion: nMbing ta aeen in anr pvt bat 
DOnMal houj tiaaoe Uid bare; oovhere ia their anr obvioaa 
trace of expamioo of the bone^ of iadantioa, or of new boay 
taaaoe (oiteopbjte). 

Tlic ftolution, in cases of noma (W aaieikie bs, cancrnin oris)^ 
aflects principaJIy the animal put of the bone, and is very 
similar to that ja<it described ; the bone looks as if tt hail been 
cftlrined. (Froriep.) 

But the most difficult point to determine is the changes 
which are produced in the structure of hone by genninc arthritis. 
For there are so many anomalicA in tho<ie affections of the hones 
which, on tho liring subject, are attributed to uncomplicated 
gout, that one is compelled to doubt whether they arc all con- 
ncctod with one and the iinme process. Adventitious growths 
of viirioun kind<i nnd inctanioiphoscs of apparently syphilitic 
natiiro are rauftcd together under this head with primary in- 
durntioiiH, rmtenporofii'ii^ with consecutive indurations, atrophy, 
jDoililienowinin, with different osteophytes^ ivory exostosis, &c. 

Tho fullowini; changes may, I believe, be looked upon as 
nriiiinfr rn>m (;ont, 

Tiicrc i» ft mctaraorpliosis in the bony structure of joints, 
oapecially in tliose of the hip-joiut, which I agree with some 
older olmi'rvurB {Portal, Knehler, Austin) in attributing to an 
ajlhrilie inHnmnmtory process. It is the same as that which 
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the English denomiDate 'malum coxic senile/ It presents the 
following characters : 

o. The cavities of joints (acetabula) become enlargetl, and 
mostly flnttencd. 

/3. TIic head, or convex part within the joint, acquires a 
flattened surfncP, and an overhanging margin : in the instances 
of the bead of the femur, of the humerus, of Ihe radius. Sec., 
it assumes the form of a musliroom. 

y. The cartilage which covers the bone is removed, and the 
cancellous tissue to a varying depth uudcrucath it converted 
into a dense, vrhite, chalky mass, which is polished like marble 
on its articular surface by constant friction. 

£. An t-xubcraut growth of bone takes place around the 
joint, in the form of a cup-Hke and irarty stalactitic osteophyte ; 
similar masses accumulate outside the joint, which all consist 
of the same while, chalky substance as the overhanging margin 
of the head of the bone. 

The process by which this change is produced, is a painful 
one, cuusisting, without doubt, in an inflammatory rarefaction, 
swelling and sofleuing of the boue. At^er furnishing an osseous 
exudatiou within the tissue of the bone and all around, — an 
exudatiou, wliich may be distinguished by its form and chemical 
composition, — it terminates in consecutive induration. 

It occurs most frequently in the hip-joint, but it is also 
observed in the shoulder, elbow, and knee, and in the joints 
of the fingers, and odontoid process. The whole joint becomes 
misshapen with the excrescences projecting around it. 

The disease in the bone is, moreover, sometimes accom- 
panied by similar osseous depositions in the fibrous capsule of 
the joint, and in neighbouring fibrous structures ; they assume 
various forms, like cups or tliorns, or are rounded and bossy. 

That inflammatiou seems to me to belong to the same class, 
which affects lung bones, and besides producing induration 
of their substance, gives rise to a warty and stalactitic osteo- 
phyte upon their surface, which renders them rough, like the 
bark of a tree. And this may be the case also with tlie 
osteophyte that grows in cup-shaped, plate-like, thorny, or 
gnarleil, processes, in the substance of ligamentous structures 
near joints, or on the bwliea of the vertcbrtc. They arc very 
often composed of im iudurntcd chalky sabstaoce. 
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• Wbfltt«r f h— iM diwn giva dm to mn »*«""■■**■■■ that 
bt^MagBMiMl bj «oy definite dianctcn of it» p iod y e tB, «r 
to MBf f amliMr oriea, » not yet Mcenained, howi w er p tt e ili t clj 
UMTtioM be nude oa the poiat. TWre k, probiblr, no foA. 
thing mi rbennnitic carui. The thummeB i^oo utd within haam, 
which bare been given onl ■■ ench, 1 hvre always raeogniead 
m tnbercnlar. Bheainatie inflammatioa appears genermlly to 
attack the penovtenmaadeotenDoetlaminjecNr the boo^aiid to 
pToduef) indimtion of its tueoe, and a warty phted oeteophyt« 
on it* snrface. It is endenUy a change clotely allied to that 
which erieee from gouty inflammation. 



Appendix. — Anomatie* and Dueatet qf the MediUia. 

Althongh it is highly probable that the medulla is the part 
in which all pnthnlogiciil plaxttc prooesses in bone originate^ yet 
very liltU; i» knowD of iti» di«»iacs. And npon this deticieucy 
of iDformaLion it no duubt depcoiU, thatj on the ouc baud, 
our opportiiuiticA of itivcntigatttig the diseases of the medulla 
fire nlritutit entire!}' cunHutd to very ailvanced c&s&i, — c&scs in 
which the whole bono i* involved in the disease^ — and hence 
that, on the other hand, whiUt Kludyitig the changes in the 
ncauiU liony ii«iuc, wo are in the habit of pa}^Dg lesa attention 
to tliR inuduUn. 

()fl4'ntiiiie«, in councqueDCC of h/ptrtrop/iy, it ix augmented in 
qunnlity, aud its inrrcaic occuHimiM dilatation of the lluvorsiau 
cauals, the ciincelli, and the medullary cunties, in which it is 
cotilaiiied. Surli liypertropliy i<i uiuiucstiouably the cause, 
cither by it*elf or in cumbiniitiuii Mith other processes, of many 
of the uHtcopfiniacM, both thovc which are circumscribed, and 
thofU! «liir)i extend thniughout a bono. Wliile increased iu 
it*i qunntilv, it niay rctaiu ur deport from its uurmul texture 
sutl ouinpoaition. Thus instead of the jolly which tills the cells 
of the Hpun^y tiiuiue of Moitte portiouH of bones, of the diploo 
of the bunes uf Lhc kkull, (or iustnncc, actual medulla is 
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les found, even iu the form of compact lobular 
jnaMM. 

Ito excessive accumulatiou leads at ]citgth to atrophy of the 
spongy and reticular boiiy substauco, and to expansion of the 
compact walla of the bone. 

On the other hand, when the bone is affected with con- 
centric atrophy, tbc medulla shrinks as nell as the bony tissue, 
otherwise ita place is taken by a gelatinous, fatty, or serous fluid. 

In colour aud cousistcuec it very frequently deviates from its 
usual t-oudition, and su also iu its texture and composition. 
The former changes are usually mainly dependent upon the 
latter in relation to their canse. 

The colour is sometimes uuusually pale or white, sometimes it 
is a dark yellow ; and it frequently acquires various hues of red, 
rusty brown, yeast yellow, or chocolate, from mixture with blood: 
it is variously discoloured when caries is going on in the bone. 

In eonnatenct it ia sometimes too thin, being liquefied by 
serum, or oleaginous ; in other cases it is unusually firm, it 
lescmbles suet or adipocere, and may be broken. 
. In reference to its texture, it is liable to congestion^ and to 
hemorrhage, by which it may be discoloiued, and assume a 
dark red, chocolate, rusty brown, or yeast yellow hue. 

The real seat of iiiflammation in bone is the membrane which 
Hnestts cavities. The inflammation of this membrane leads to 
an exudation which sometimes becomes organized into bone, 
and sometimes is converted into cellular or fibroid tissne, as 
may be seen after injuries of bone, or, more rarely, in conse- 
quence of spontaneous inflammatory processes ; i. c, the me- 
dullary membrane aud its prolongations undergo fibroid thick- 
ening : lastly, the products of the inflammation are sometimes 
purulent or ichorous, and in various ways destroy the structure 
in which they are deposited, aud the bony tissue. The anato- 
mical marks of these processes are self-evident ; they may be 
recognised also by reference to what has been said about 
inflammation of bone and its consequences. 

In dropsy, the place of the fat in tbc medulla is gradually 
taken by a thiu, gelatinous, and finally serous fluid. 

There are some remarkable changes already alluded to, 
which the marrow undergoes in osteoporosis aud mollitics 
ossium, but their exact nature is still unknown. 



ANOMALIES OF 



CHAPTER n. 

ANOMALIES AND DISEASES OF PARTICULAR PARTS OF THE SKELETON. 
AND OF THE SEVERAL BONES CX)MPOSINC TllEM. 



Finally, the mcdaUar>' membrane ia the stnichire in which 
all adtfentUioug growths in bone originate. Tubercle and cancer 
afford eaay proofs of tliis ri'mark, esiwriallv many fiirms of the 
latter, such as cnecphaloiil inHltrtifion of bone, nnd the can- 
cerous diseases named ero$ion by Otto, and osleotyoiU by 
^K Lobstein. 

^^^NOMALI 

^W SECTION I. THE 8KDL1, ANll ITS SEVERAL PARTS. 

\ \. Deficiena/ and Excf&m of Development, — In cases of 
Accphalus, the skull is altogether wanting, or is reduced to a 
merely rudimcutary couditlou. It is liable, alsii, to various 
degrees of defect, in Acraiiin being without any vault, nnd in 
Encephaloecle and Anencephnlus presenting various, but less, 
degrees of the same anomaly. Defecla of other parts of it are 
noticed when the cranial or facial bones are fissured, wbca 
certain portions uf the brain arc wanting, or Hymmctrical parts 
of it are fused together, as happens in Cyclopia, &c. Examples 
arc also met with in which tlie development of the skull is 
arrested in a less degree, apertures closed by membrane being 
found in its bones, or large niemhranous interspaces between 
those thai form the crauial viuilt: the fontancllcs are large, 
or unnsual ones exist ; or certain sutures continue pcrmancntly 
uaclosed. The cases of this class mostly owe their origin to 
A pretcmaturully large stice of the brain — to Hypertrophy or 
Hydrocephalus. 

The number of bones composing the skull is occasionally^, 
iucomplcte; pnrticular bones are wanting altogether, and some-'' 
times their place is supplied by the enlargement of those in 
the neighbourhood ; thus the nasal processes of the superior 
maiinuries may occupy the space which is left by dcGcieucy of 
the nasal or lachrymal bones. 

An excess of development is ob8er\'ed in those cases wberft 
more or less of a second head is formed ; and premature closure^ 
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of the rahurea n-nd fontanelles coD&titute« another, but a less, 
degree of the same gcucral conditiou. 

When cfrtain sutures, such as the frontal^ do not closer 
when there ni-e unusual accessory sutures, such, for instance, 
as a honzontal one tlirough the parietal bouea, but especially 
when AVormiaii bones exist, the number of the bones of the 
skull is increased. 

The Wormian hones are moat common in the lambdoidal 
suture, and in the squamous ; they are less frequent in the 
eoronal and sagittal, and are most mre where the wiups uf the 
Bphenoid meet the parietal and tem{)ural boucs, and the roofs 
of the orbits. In the lambdoidal and squamous sutiires they 
are not unfrequently very numerous, and even form two or 
three rows and as many suturea. When they occur in the 
other sutures they are often only single : and tins is true espe- 
cially of the sutures surrouuding the wings of the sphenoid 
bone. In their situation, as well as iu their dimeustuns and 
form, they are nsually symmetrical, though there are some 
interesting cases in which those of the one side do not corrc- 
spend with those ou the other. A Wormian bone situated over 
li foutaut'lle receives the sperinl denomination of a fontanellar 
bone. Finally, the outer layer of the Wormian boncsj is ui&uaUy 
broader thou the inner: sometimes they form part of the outer 
table of the skull ouly, and, tii rare iuHtunccH, only of the inner. 
Their existence is chiefly to be accounted for by the large 
interspaces which are left between the cranial bones in con- 
genital hy[H!rtrophy of the brain and in hydrocephalus. 

^ 2. Anomalies in the Size of Ike SkuU. — The skull, like 
the brain, may donate in either direction from its proper size. 
In some cases it does not reach, in others it exceeds its natural 
dimensions. Smalluess of size may be general over the whole 
skull, or may be coutiiicd to some particular portion of it. 
Except when it is occasioned by protnisions of the brain beyond 
the bounds of the skull (aiccphaloceic), it necessarily involves 
that the brain generally be small, or that some portion of it 
be deficient or undeveloped ; and in the latter case, the corre- 
sponding part of the skull is also wanting or but partially 
developed. The skull may be only relatively small, or it may 
be absolutely so : in the tatter case the smallness of size occa- 
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siona idiocy, and is a congenital state ; a partial diminutjou 
is sometimes acquired subsequently to birth, particular parts of 
the skull bccuminK small and flattened, sinkiiit; in, and ahriuk- 
ing, when the corresponding portions of the brain are in a state 
of atrophy. 

The bones of the face arc of small size iu cases of congenital 
hydrocephalus, and their smallnciut is more striking in pro- 
portion to the enlargement of the cranium. A diminution in 
tlie size of the bones of the face h also observed iu old age : it 
is chieflv due to wasting of tlic niaxilhiry apparatus. And a 
similar attennntion is obserrcil on one side of the face as a coa- 
seqneuce of piualysis or ncuralffin. 

Increase in the size of the skull, when congenital, involrea 
an excessire development of the brain, or, what is more fre- 
quent, hydrocephalus. The enlarpement is mostly tmiforin and 
symtucti'ical, but in some c.xccptiouid cases the skoll bulges in 
one direction or another, a partieidar section of it is more 
capacious thim the rest, Stc. 

The djuicnsiious of the skull rarely enlarge at any period 
after birth — that is, in the sense of increase of its capacity — 
without some njipeimmce of absorjjtion of the vitreous table, or 
separation of the ttiiturcs ; still mure mrcly docs it occur at 
matiu-e age when the bones are completely formed, and almost 
never when the sutures arc closed. It is seen occasionally at 
certiiiu parts of the skull. 

The bones of the skull and face are subject to many con- 
nderable variations in their thickness, sometimes being en- 
IfU^d (lij'perostusLs), aud sumetime:^ nttcmmted. Hypertrophy 
usually eonimcnccs with the bones of the cranium, it occurs in 
thera frequently, and advances to a very considerable extent; 
whilst atrophy, especially that form which is peculiar to old 
age, is more common iii the facial bones. 

HiFiJcrostosis almost always presents itj*elf in both its forms, 
namely, that of dcirositiou externidly upon tJic bone, and simul- 
taneous condensation of its tissue {selcrosis) : in a few c^ca it 
goes on to such an extent, that the skull is not only, according 
to Jndclod and llg, larger than uatiu-ul, misshapen, and ua- 
communly thick (0 lines to 1^ or 2 inches), but it also acquires 
a weight that is almost incredible. In the later periods of the 
disease, if not at its corameueeroeut, the thiekcuiug takes place 
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at the expense of the cranial and adjoining caritics,— orbits, 
nares, laWiiDths, and antra HiRhmoriana, — as well as of the 
foramina and fissures wliicli arc traversed by the ncncs and 
vesnels : the sutures also disappear. Other Itones, and even the 
whole skeleton, may be increased in bulk, when the skull ia 
thus affected ; but the disease may be entirely confined to the 
skull, or even to the cranial bones idune, and those of the 
face, of other parts of the body, and the base of the cranium 
itself may remain of their natural size. Kot uufrc{]«eutly, 
indeed, this h>^>crustusis of the cranium is associated with 
atrophy of the bones of the face and of the rest of the skeleton. 
In any case, it reaches its gjreatest extent in the cranial vault, 
and at its frontal and occipitid portions : when it occurs in the 
bones of the face, it is most developed in the lower and npper 
maxUlar}' bones. It may ocoir in early youth, in adult, or in 
advanced life, — a circumstance which depends partly upon the 
nature of the process. 

- a. It is sometimes the consequence of an overjrrowth or 
filoessive nutrition of the bone, the conditions of which are as 
yet unknown to us. It is gcncnilly developed slowly. It occiups 
chierty in adult life; and frequently is associated with ivury- 
Uke exostosis on the outer table of the skull, with enlargement 
ftud prominence of the inner table, especially near the frontal 
ridge, and with a growth of bone upon the dura mater. 

/3. At other times it arises from an inliammation of the 
bone, which may be acute and recur from time to time, or may 
be chronic and continued. The pericranium on the one side, 
and the dura mater on the other, take port iu the inflaumiatory 
process. 

The first of these forms fumiRbes an exudation of bone np<m. 
the surface of the ernniiU bones, wliich varies in thickness, and 
prcseutn the diaracters of the velvety, finely filamentous, and 
reticulated osteophyte: it gradually becomes identified with 
the bone, either with or without the intervcution of a newly 
formed layer of diploe. 

Processes of this kind mostly take place on the inner table 
of the skull, aud es|>eciully upon and near those spots which 
arc best supplied with vcsmjIs; they are, therefore, common 
along the sinui^es and the suttind margins of the bones, and 
furnish the bone at those parts with a new vitreous table. 
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Monover, tber are p root u tm whidi occur diieflr in young 
pewoos. Tlie nudatkn of bone, wUdi is met with on the 
inner tahle of the akoll in pn^HAnt wamea, deaerves an espe- 
cial notice. It ij »o frequently 6bae m A in women under such 
Guvonuteucea, and adTanoca in them to ao great an extent, 
ooniparDd with what it reacbe* in other cases, tliat »onie con- 
Boctioa between it and prepiancr muit be admitted ; and as 
it has be«n regarded with iaterest, since the lime of itii dia- 
coverr in this Institution/ I derote the following pfiragraphs to 
an account of it. 

The fmrrpeml osteophjfte, as it is usually termed amongst 
us, because we commonlr observe it in persons vho have died 
in oonaequcucc of the puerperal state, generally occupies the 
frontal and parietal bones : sometimes it is found cot'cring 
the whole inner surfsce of the cranial vault, and in that case 
it may be noticed scattered in patches over the base of the 
skull also. But it doe^i not usually occupy large extents of sor. 
bee completely, even when it is of considerable thickncxs, the 
eminences on the inner surface of the skull, and more rarely 
tLc depressions, being left uncovered. Such bare spots on 
the vitreous tabic, whether they be situated on the eatinences 
or depressions, arc parts at which their own pre^ure, or that 
of the brain, has prevented the deposition of the exudation, 
and tliey are at once distingui&lied by having lost their polish 
and natural colour. 

Tlie layer of new bone varies in thickness, from that of a 
vcr^* thin film to half a line, a line, or more. It is usually 
thickest along tlie sutures, the longitudinal furrow, and the 
grooves for the arteria mcniugea media; it always becomes 
thinner towards its margins, and is lost in a delicate film. 

Its colour presents various shades and modihcations of redj 
it almost always becomes paler tuMards its margin, aud at that 
piu^ is reddish wliitc, white with re<] beneath, shining through 
it, or quite white. This depends on the age of the exudation, 
on tliC progress which it has made in its change into cartilage 
and bouf, and on the developnient of a diploetic tisane within it. 

It exhibits in its texture tlic same stages of development as 
any other ossific exudation. 

* OnU. M«l. Jsbrbach., voL xr, p. 4. 
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(1.) It is nt first a whitish red or yellowish red, gelatinous 
exudation, ivhieh is beeomiug vasculnr; itenn be easily romovcd 
from the boue, and the vitreous table Iiencnth is found to be 
natural, or to have merely lost some of its polished nppcarauce. 

(2.) It is a soft, flexible, cartilnginoualaniinn, full of minute 
porea ; the vitreous table beccatli is j^ucrally distinctly rough, 
or at any rate has its porea manifestly enlarged. 

(3.) At the commcncemcut of this stage it forma a flexible 
lamina, which is smooth and verj' finely porous, where it is 
opposed to the dnra mater, \rhile on the side which joins the 
vitreous table it is rough, cellular, and partly cartilaginous, partly 
osseous. A saaguiueo-serous fluid oozes^ under pressure, out of 
its nnmberle.^8 minute pores; and the cellular spaces on the 
opposite side are filled with a yellowish red jelly, and some- 
times with a clear red bloody fluid. It is firmly adherent, 
and is seen, when an attempt is made to remove it, to be 
united to the vitlx^0U8 table by the numerous lamellte and 
meshes of ihu canLcllous, sueculcut tissue before lucutioned; 
both these and numerous vessels are torn in ttcpariiting the 
osteophyte. 

The new gi"0wth is not developed beyond this point during 
pregnancy, or during any morbid puerperal conditiun which 
may succeed parturition ; but at a later period it ossifl(» com- 
pletely, and fomis an integral part of the wall of the skull ; it 
becomes, m facL, a new vitreous table, in some instances being 
dense (sclerosed) all through, in others united to the old 
vitreous tabic by an intervening cancellous layer. Generally, 
when the calvarium is removed, the new growth clings to the 
inner surface of the skull ; but sometimes it separates from the 
skull, and remains adherent to the dura mater. 

When the e%udnttou is more than uauully thick and exten* 
live, a similar, but thinner, stratum is found on the outer 
tnble of the skull : at this part, also, as on the inner table, it 
appears to select the frontal and parietal bones, anil is deposited 
chiefly along the coronal and sagittal sutures, and along the 
part at whirh the temporal musele is attached, ami the liuca 
scmieireularis j it may even be found on the external surface 
of several of the hones of the face, especially on the superior 
maxillary and nasal. 

That there is no connectiQa whatever bctirccn this new 
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growth and the pucrpeml disciwca of which the patients died, 
irill be perftcivcd from the follo«-iug obserrations. 

It presents itself in ull itx varieties of citeui, thickness, and 
internal development^ in the most rB[rid inatanccA of puerperal 
disease : it ia met with in cases of speedy death from rupture 
of the uteriiH during pHrturitiui), and when hemorrhages from 
thnt urpnt, during or after labour, have quickly exhausted the 
pstiout, as well as when Asiatic cholera, in its sviitest course, 
lias carried olT a woman during her pregnancy. The fact is 
more clearly proved from tlH>»e growtlis bang found in per- 
sons who, cither during their coufiacmeut, or soon after it, 
have died of a disease quilo independent of the f^uerati%'o 
onintiR, and unc which may have arisen a lon^ or a short time 
before the end of pregnancy, ur even during labour, such, for 
iiutancc, na pnoumonia, phthisia, cholera, or apoplexy. Again 
there arc other cnsea still more eonvindnt!:, in which the growth 
is found in healthy pregnant persons, who have met with on* 
expected and sudden death at an ailvanre<1 perimi of pregnancT*. 
But the fulh^t conviction is affonh-d by the discovert' of this 
growth in females, who, at any period of their pr^uancf, 
back to the third month, have died in a rapid or sudden 
manner. 

The osseous growth under consideration, therefore, in preg- 
nant and parturient women, is n phenomt'non which, under 
cirvuinstaiu'cs liittu-rto luikuown, is attendant on, and origiuutea 
Crom, the pregnant condition. 

The question as to the period nf pregnancy at which the 
growth ctunuiencc!», is answered by the fact of its hav'ing been 
met with in every month as far IjRck k» the third : on one ooou 
sdon, in which pregtiaucj- was over, and the woman had been 
ron(in«i it was but Uttle dcreloped, and existed only at a few 
amaU Mpota ; on other occasions, at early periods of prcgnancT', 
it extended over hirpe tracts of the skull, its thickness waa 
ooasiderable, and its texture well developed. Ita commence. 
Burnt, therefive, cannot l»e fixed at any de6nite period nf 
("^^gnanpy. 

The eindabon when completely ooailied, and tmitcd with the 
oW vitrvtma table, incrcwes the man of the sknll in a decree 
^»n»osiir»te with iu own thickness ; and this, of eoorae, is 
^^ evident iq caaea of reiiesfeed pregnancy, in whidi aeten] 
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exnilations have been deposited. And a. highly inatnictive 
fact mny lie naticeil in caaes of this cliuss^ tlmt some one of 
tlio more recent Inmintc of bone does not lie in ininiedintc 
contact with the older larcr, but is connected with it by 
an intervening stratum of diploetic tissue. In those cases in 
which the dtim mater shares in the process, that portion of 
exudation which it snp}]lics becomes a vasctdar cellular tissue, 
and is either spread out as Mich nntformly, or collected in 
patches here and there ; and the new osseous lamina, being both 
p*;rfunitcd by the numerous vessels of tlu: ccDular tissue and 
grooved "by them as they wind along' its mirfaoe, does not poftscss 
so smooth and poUsbed a snrfaoc as the original vitreous table ; 
the dura mater and the skull, therefore, arc more intimately 
connected, and adhere to each other more closely than natural. 
This connection is most firm, ns might be gathered from my 
earlier remarks, along the sutures and sinuses, and especially 
near the longitudinal sinus. 

What has been said establishes the existence of a pnerperal 
hyperostosis of the skull, and its connection ^rith rei>entcd 
pregnancies. 

In contrast >vith the frcqucnrr with which this pnwth is 
found in the bodies of women who cither are pregnant or have 
been recently confined, it is quite rare in other persons, espe- 
cially in men, to meet with a new formation of bone n^sembling 
it in situation, extent, or form. [ can recall altogether but 
eighteen such cases, and the persons in whom it occurred were 
most of them voung, and had died of very various diseases, 
Kxudations indeed arc deposited on the vitreous tabic in both 
sexes and at nil ngea ; but they arc less extensive than the 
puerperal osteophyte, and are iisnallv coiifinpd to the neigh- 
boarhood of the longitudinal furrow. And very frequently, 
and even commoidy, they are already transformed into a layer 
of bone, are pnroiis, and covered with Hcrpentine furrows, and 
have adherent to them a growth of organized cellular tissne, 
which springs from the dura mater. 

The remaining exudations of bouc which take place npon the 
inner surface of the sktdl rcHcmble needles, splinters, and 
plates ; or they appear as if they had been dropped or poured 
upon the bone in a fluid <«tate, and had then iiiagidnte*). 

Chronic inflammation gives rise to n eonsidendde thickening 
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and induration of the walls of the kkall, and irregalarity 
and roughness of their surface, with, sometimes, an almost 
monstrous thickcniog oud fibro-lurdaceous condensation of the 
pericrtuium on the unc side aud the dura mater oa the 
other. 

Tliis class of disease includes also the hvperostosiB of the 
cranial bones, which originates in their iufectiun with syphilis. 
y. Lastly, the increase of volume, or hyperostosis, may be 
the induration consecutive upon a rickety state of the boues of 
the skuU^ ur upon the expansion of bone wliich resembles that^ 
of rickets, but commences at later periods of life, llie Utter 
cases arc distingniiihcd by the chalky appearance and dull 
white colour of the substance of tUc cranial bones, and by tho 
coarse grain of their fracture : their surfaces are rough, and the 
inner table especially exhibits permanently enlarged pores and 
deep impressions for vessels. 

The most extreme cases of hyperostosis are those of chronic 
inflammation, and the last- mentioned consecutive induration. 
All the rare instances of enormous thiekeaing and induration 
of the cranial boues appear tu be of that nature. 

The principal example of partial hyperostosis is the ivory-like 
exostosis M-hich is frequently observed on the skull. It is 
almost always combined with considerable indunttion of the 
crania) bones. On the inner table, in tho neighbourhood of the 
frontal suture, there frequently exist smooth, or rough and 
striated elevations, which are produced by local expansion aud 
■absequent induration of the skull. Finally, plates or rounded 
maases of bone, mostly of small size, ai-c sometimes found 
glued on, as it were, in rugged depressions, ou the inner tabic : 
they were originally productions from the dura mater. 

By far the greateflt number of cases of atrophy of the skull 
are those «-liich arc peculiar to old age. The bones chie6y 
affected arc the facial, and of thei^e most commonly the maxil- 
lary bones. It is an atrophy tusociated with wasting of the 
whole skclrton. 

A remarkable attenuation of the wall of the skull occurs 
•ymmetrically at the top uf the parietal bones in old and decrepit 
pehwus. At lui oval or {;llipticul spot, the illploc shrinks to such 
*"> extent, that the two compact tables unite with one another, 
*°d oiinBiitute a tranalucid layer not thicker than n sheet of 
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paper. The diploe around accumiilaios, so that tlie bone is 
thickened eiterually by au uneven swelling. No interna] cause 
for the appearance lias aa yet been discovered, though it ap- 
pears to me not improbable, that it has some connection with 
iuTctcrate syphilis. 

Atrophy is, in some instances, cimfined to certain portions of 
the skull; it then presents itself either in the form of dimiuu- 
tiou of particular parts of the cavity of the skull, or of other 
cells and cavities in the cranial and facial bones ; or it arises, 
as has been already reraarkcdj from paUy, neuraljpa, exhaust- 
ing reparative processes after injuries, caries, &c. 

Absorption of Inmc (Usura, Detritus) occurs very frequently, 
and reaches a verj' advanced degree, in the bones of the 
skull. In the erauium, when coufiiicd to cii-cumseribed spots, 
it is mostly induced by cancerous growths, such as fungus 
of the dura mater, or by morbid enlargement of the pituitary 
gland ; when it extends over the whole inner surface of the 
skull, it arises from hypertrophy, or some displacement of the 
brain. 



§ 3. Deviations ofFortn. — The skull is subject to very various 
deviations from its healthy foiiu. It will be suiBcicnt to furnish 
a general account of them, without entciing into a detailed 
description of any but the most important. 

Very considerable midformatious, both of the cranial aixd facial 
l»rtions of the skull, form au essential part of the conditions 
already described an hcmiceplmhis, eucephiiloccle, and hydrcn- 
cephidueele, of congeuitul hydroeephidus, fissures of the facial 
bones, cyclopia, &e. In that rare form of cnccphalocele, in 
which the protrusion takes place through the ethmoid bone, 
the vault of the skull sinks down upon its base in the form of 
a saddle. 

In congenital hypertrophy of the brain, but especially iu 
congenital Itydroccphalus, the size of the cranium is »trikingly 
disproimrtioned to the small dimensions of the facial skull. The 
cranium may be expanded to a circumference of two feet or 
more; the frontal and parietsd bones, especially, being very lai^e, 
as well aa the membranes filling the interspaces between them : 
the forehead projects greatly, the orbital plates arc forced 
dowuHurds, and so compress the orbits that they become 
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mere narrow transTcrse fiasurea : the sqiumoos portioiu of 
the tcmpoml bonrs, nnd the broad plates of the occipital, in. 
clitic tonards a horixontul directiou, the external meatiu of the 
ears are depruuctl, and the base of the akull, besides being^ 
depi-csftedj is rcniarkably small in proportiou to ihu cavity of 
the »kiill. If, deapite the large sise of the skull, its ossifiau 
tion Hbould be completed, the mnrgiDii uf the bunea rencb each 
olbcr by mcaus of loug, ray-Ukc dcnticulatious, or they just 
meet nluiig n sinuous suture (Harmoiiia), or else otisa triijuclra 
are dcvelo|)cd in the iiitcrapaccs betwt'cn them. One of the 
parietal booes, or one half of the frontal, may be increased in 
ai^e, whilst the other rcineias unaltered, and then the sutures 
follow an unuitunl directiuu. This is the ordiuary funu in 
chronic congenital hydrocephalus; but if, during some inter- 
ruption of the disease, certain sutures Rliotdd have closed, a 
recurrence uf the hydrocephidus will produce material altcra- 
tioHH iu it ; the distension will take an unusual direction, and 
the head deviate, according:ly, fnna the ordinary hydrocephalic 
form. 

DeSciency iu the development uf certain parts of the brain 
pioduec^ im[M)rtaut deformities of the skull ; such as tlatteuiug', 
or recitUug of the forehead, (taltuniug of the bauk of the 
head, kc. The deformity is very stiiking, when it occurs only 
on one side. The most frequent deformities are those in 
ithich thei-t: is a prcponderaucc uf dumc one dianieter, so that 
the liknll is longer, bro:ider, higher, or, in some other direction, 
greater than natural. Allied to these are the round, the blunt 
four-cornered, and similar skulls, and those which arc oblique. 
At one time the obliquity is found to oonMbt in a displacement 
of the halves uf the skull in a longttudiual or a vertical 
direction : and in this way the law of conipcu»atiuu is carried 
out, the apparently greater width of the cranial cavity on one 
side being nnidc up for by its condition on tlic other. WTien 
the ublit|uity is cunsidcrabic, the facial i^kull shares In it. 
At another lime, the obliquity is occasioned hy a lateral dis- 
placement of the several cranial vertebra; (which Corns unmcs 
SeoliosiB of the skull), su that the mesial line of the bnw of the 
•kull is curved or serpcutine. Other obliquities arise from 
atrophy of the bones ou one side ; they arc most marked in 
the face;. 
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Malformations of it peculiar kind, are prodnced by great 

projection of the cerebral skull above and in front of the facial; 

or, as is more frequeutly the case, by its receding bchiud the 

■ face ; the facial angle ia cou^queutly cither too great or tiio 

small. 

The baso of the skull is sometimes pressed in, iu a remarkable 
manner, by the cervical vertebrae. The skulls iu which I have 
observed this deformity were large, and wore those of persona 
wlio bad suffered, very probably duriug foetal life, from a 
moderate degree of chronic hydrocephalus. The portion which 
encroached upon the cavity of the nkull was, in all cases, 
very thin. Tlie special conditions under which this malforma* 
tiou occurs arc uiikuowu. 

Lastly, the skull becomes misshapen in various ways, from 
fracture, indentation, depression. Sec. 

The shape of the cavity gcucrally corresponds with the ex- 
ternal form of the skull, though it may bo altered without any 
demtion fi-om the natural appearance of the exterior. The 
inner table is 8onietimc!!i, as iu rickets, uuusuully suiuuth aud 
polished ; and, sometimes, the elovatioua and depressions aro 
unusually marked. The elevations, and some promincnccii, 
ttuch as the cliiioid processes, or the emiueutia iuuomiuutn, arc 
occasionally developed into thorn-like, pointed processes, sharp 
ledges, or Rhai>eleas swelling. Sometimes, thorns of this kind 
are ibund at imusual places, such as the sella turcica, or on its 
pommel, on the basilar process, &c. 

When deformities of this class occur in cases of hydro- 
cephalus and hypertrophy of the brain, and especially when, 
at the same time, the subject of them is rickety, the con- 
dition of the sutures is peculiar. In a few cases the denticula- 
tions form long radiating processes, but generally tliey are 
wanting, aud the sutures arc a mere sinuous apposition of the 
bones. In hyiwrostosis of the skull, especially in cases of 
syphilitic induration, the sutures become changed into a similar 
* harmonia.' 



§ 4. Anoaialiea tn the mutual connection q/* (he Cranial 
hones. — The connection between the bones of the skull may be 
loosened, and their sutures separated (diastasis). This scpa- 
mtiou very rarely occurs, aiul is less important us a result of 
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Tiolent iiijurj to tlic skuU from fnlls, blows, &c., than when 
it takes place in consequence of a rapid adrance and extreme 
degree uf hypertrophy of the hraiu, or of hydrocephalus. 

The opposite anomaly in that of a premature cloflurc uf some, 
or fUl, of the sutures. From the thinness of the cartilage the 
auturcs generally unite first at the inner surface of the skull. 

Of the honca of the £ace, the lower jaw may be di&lucated, 
or its joint anchylosed. 

§ 5. SohUioM of ContinHity. — ^Thc skall is very liable to 
solutions of continuit}', in consequence of its exposure to 
mechanical injuries. In the infant it may he indented and 
Gssurcd, or simply indented by the pchis of the mother, or by 
the mixapplicatlon of instruments to facilitate the birth of the 
child Various Icinds of punctured and shot vounds^ fracture 
and crushing of the sknll, may take place at the spot to which 
Tioleucc has been directly applied ; and at the same time bone 
may be deprc&sed or fra^^ents driven in (impre^tio et de- 
pre.tsio) ; the tables may be separated and splintered ; there 
may be fissure and eontrafissure ; the bones may be denuded 
of their covering of soft parts, or there may be simply con- 
cussion of the bone within a circumscribed space. Lastly, the 
openings made in the skull artificiHlly with the trepan belong 
to the same class. 

All these injuries are of a grave character, not only on 
account of the ^-iolencc done to the brain and its membranes by 
the penetrating instrument or by depressed fragments of bone; 
but also, independently of such romplicationj from the con- 
cuasiou which the brain and ita membranes frequently siiRcr at 
the time of the injurj', as well as ou aecouut of the eitrava- 
sation of blood which takes place immeduitely beneath the 
Imne, or dura mater, or into the pin mater, or the brain. 
They may be rendered further serious, irrespectively of the 
foregoing causes, by the superveutiuu of inflammation of the 
bniie find durn mater, wliich is usually so much aggravated by 
the cuiitusion and cuncussiun that have generally happened as 
to go on to the production <if pus and sanies, and readily 
pass from the external parts to the iuuer membranes of the 
brain. 

Nevertheless, punctured wounds, fractm-es, and considerable 
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injurict) to the walls of the skull, even when combined with 
displHcemeut of the fra^ieiUs, do often licnl by first intention, 
or by the wny of siippiirntioTi. Fractured surfaces become 
soldered to each other by bony callus ; or, after beiug rounded off 
by ahiwrptiuu or c^foUation, they arc held together by means 
of a fibroid ealhia ; and the fragments which perish, and are 
tbi-own cfl" during the process of suppuration, are replaced by 
a ((imilar tissue, in which new bone is sparely fDrmed. 

Sometimes one fissure exists alone, sometimes there are 
BCvcnd ; and, in the hitter case, they may all start from one 
spot oa a honei or may be multiplied by the branching of a 
single fissure. They often terminate in a suture, which is 
then usually separated (Diastasis), but not unfrequently they 
are continued across the suture into the adjoiniug bone. They 
generally do not unite for a considerable time, and may, even 
after the expiration of a very long period, exhibit no tendency 
to union ; the rough edges of the fissure are merely rounded off 
by alisorption. If they should then heal, the void is filled up 
by fibroid callus, which unites with the pericranium and diu-a 
mater. They are seldom repaired by means of bony callus, 
on the contrary, ihcy are sometime fatal ; for the inflammation 
and suppui-ation which ocrnr in their vicinity, and in which 
the inner membranes and the brain become involved, destroy 
life, it may be, after a long period ; or the same result eiisui^s, 
sooner or later, from the various injuries which the brain and 
its membranes have sustained from the original nolcncc. Large 
and numerous fi«»ureit are gcneruUy rapidly fatal, especially 
such as extend deep into the base, and those which take place 
from the skull being crushed. 

A fall or a blow very frequently produces contusion, sepa- 
ration of the pcrioateiim, or concussion of the bone at a eir- 
cumscrihed spot, while, at the same time, there may be no 
injurv- perceptible externally. The consequence is, that the 
{icriusteum inflames, pus or sanies is cS'used, aiul the outer 
lamella of the bone may die and exfoliate ; or if the bone have 
been lioleutly injured, it may inflame in its whole tliiekuess, 
and the periosteum ami dura mater M'ilh it, and pus or sanies 
may be produced, both upon the surface and in the substance 
of those structures : the bone tlicn becomes discoloured, mid 
has a dirty grayish-green apiieHrauci;, all its jrares are filled 
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PSnarei are imr*''**** met with in the cranial booei of 
new-born diildren, which rsteiul Mreral linm from the a a upn 
into the bone, and usaaUjr run e Bttle obtiqod^r thioaeh ita 
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^ 6. Anomaiiea in the Texture of the Cramai Bomea, 
1. Uemorrkage. — irndcr this Lead, m disease is induded 
which is of frequent occorreucc in tbc skull of the new-bom 

cLiM ^ '-)}% the sauguineoos tumonr — thrombiu neonatcwvm, 

ct'i ituma, — -a disease on which far too mocfa has been 

Written, 

It consists of a cirtnimscnbed oottectian of blood, which is 
pourtvl out beneath the pericranioni, in suflicieul quantitr to 
form a swelling, that feels duuf^by or ductuatin^. It is disttn- 
euikbed by it* oituation from the extmrosations, which so 
Wnninouly occur iu thi* ncw-boru child lH.-tirccn thepcriiTBuium 
■xd the Kpuocurutic expatuion nbove it ; and by the quantity of 
iilr„,,i.., ...1 iid t},£. ^,,,1,, • ":- vhirh informed, 

id frtjni 1. u, which furms 
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a thinner layer, with an indistinctly define<l margin, on the 
ciiinial, and especially on the parietal boues, and \s extremely 
frequent, and indeed alinc^t couslant, in ucw-lxirn children. 
This lust extraTasatiou is iude<-d of considerable importance, 
inasmueh as it is only a Ic&s dc};rec of that hemorrhage which 
COQstitutcM the tliroiubus. 

The U8\ial situation of ceplialha^matoma is the parietal bones, 
and, us it seems, particularly the right : ou tlus boue, too, it 
attains it« greatest size. It is found with less frequency on 
the frontal bone, and still more rarely on the occipital. Usually 
only one exifits, and that on one or other of the parietal bones ; 
but eases are not altoj^etlier imeomuiou, in wliicL a second 
smaller thrombus is found on the frontal bone, and there may 
be even a third on the occipital. In size it may not exceed a 
hazel uut, or it may form a tumour cxteudiug over the whole 
parietal boue. 

When cephalluematoma reaches a considerable size, its shape 
18 remarkable. On the |mrie1al boue, especially, it generally 
resemblcii a kidney : its greater and arched margin lies along 
the sagittal border of the bone, and its concave edge or hylus 
embraces the pnrictal proniincucL'. Neither on the parietal, 
nor on any of the other buutrs, which have been mcnliuiied, dues 
it probably ever commence on the " punctum ossification is," 
but aluays external to that point. Not unfrequeutly, however, 
it spreatis over the pimeLum as well as the ii^t of the boue. 

The cephalhaimatoma is constantly circumscribed near the 
mat^in of the aflcctcd bone, and does not pass beyond the 
sutures. 

It ia a drcumstance of considerable importance, though it has 
hitherto been abno.Ht unnoticed, that in verj^ many cases in 
which there is a collection of blood ou the outer siufaec of the 
skull, there is also a corresponding extravasation between its 
inner surface and the dura mater. The inner accumulation is, 
as n general rule, the less extensive ; hut there are cases in which 
the reverse is tlio fact. Of course, if a bone be laid hare in this 
manner on both sides for n length of time, the prognosis is 

UUfuvurahlc. 

Cejihalhxmatoma originally is nothing more than an accii- 
niulatiou of blood beneath the pcricnuiiura : there is no essential 



anomaly either in that membnuic or on the bone : most of the 
blood is usually looeely coagtilatecl, and u of a blackish rod 
colour; and a pale red fibrinous coa^dum^ stained with the 
colotiriiig matter of the blood, frequently adheres to the inner 
surface of the pencranium and to the boue. 

The examination of a recent throrabna is of itself sufficient 
to determine as to the truth or error of various statements 
and opinions that have been put forth, according^ to vliich 
ccplialhiematoma arises from certain anomalies in the develop- 
ment and texture of tlie bojift, and to settle the true nature 
of the disease, and the source of the bleeding. Most of the 
hypotheses have bccu based upon examinations made at late 
periods of the ilisease, so that foUunlug iu our descripti(m the 
course of tlie disease, we shall come in succcsaiou upon the 
various nppearances which have been detailed, luid M'hicb, 
though correctly obser\ed, have bccu erroneously interpreted. 

A^'heu the ccphalhiematoma has existed a short time, ap- 
pearances are prenented precisely similar to those that follow 
auy scptii-ntiou between a boue and its periosteum. Au inflam- 
matory process commences, at the margius of the denuded part, 
and bony matter is deposited iu the form of a velvety and 
fiuely-filiunentons osteophyte. The osteophyte extends to a 
breadth of several lines beyond where the pericranium and 
the bone remain connected, but it is thickest just at the 
margin, and there forms au clcvatiou, which rises abruptly 
around the denuded surface, taut externally is gradually 
bevelled off. Tliis exudation is what has bccu much spoken of 
as the bony margin of the ccphathtcmatoma, mtd until (|uite 
recently was erroneously regarded as proving some original de- 
ficiency, or some loss from disease, of the outer layer of the 
boue at the base of the cephalhematoma. Upon the exposed 
boue, and inner surface of the ijcricranium, a fluid next exudes, 
which is at first gclatinou."*, but graduidly becomes more dense; 
aud il may be observed that the buiiy margin, just sjioken of, 
becomes couttuuous with the layer of exudation that adheres 
to the pericranium, while, at the base of the tumour, it meets 
that whicli covers the bone. 

Should the cxtravasated blood be removed by absori)tion, 
or evacuated by an nrtificiul opening iu the tumuiu*, the peri- 
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cranium and bone uuitc together in a simple manner by means 
of tlie exudation. But if this do not occur, a very remarkable 
appcamnce is presented iu a few cases, — few, inasmuch as 
thenceforward the iuHammation usunUy becomes auppurativc. 
Hie layers of exudatiou covering the bone aud the pt^ricranium 
gradually OBsify. The denuded snrfnce of the bone and the 
inner aspect of the pericraniiiin arc then each covered with a 
very delicate and finely reticulate<l osseous stratum, and the ex- 
travasatcd blood is enclosed between them, and altered to a 
dirty or rusty brown colour. The ossificatiou of both layers of 
the exudatiou is sometimes limited to particular spot^, and some- 
times partial ossificatiun is met n*ith only on that layer which 
lines the pericranium. In the latter case, plates of bone arc 
found scattered over the surface of the tumour. The simgui- 
neons tumour then exhibitJi a certain firmness^ a kind of rigi- 
dity of its walls, and when firmly pressed gives an impression 
of crepitation like the cruckliug of parchment. This state of 
parts may lead to the error, that the outer table has separated 
from the bone, and adheres to the pericranium. 

Far more frequently, when the swelling is not opened and ita 
contents ev:icuated, the inflammation becomes suppur.-itivc, the 
extravasiation changes to n chocolate brown, discoloured, fluid 
pulp, aud ulceration or caries, and partial necrosis ensue. The 
pericranluni is attacke<l with a Niinilar iiiflanmiatorj- process, its 
inner surface is covered with pundent matter, and the bone 
becomes rough, imevenly exlbliated, and worm-eaten, and its 
pores and grooves enlarge. 

If the tumour, when in this state, be not opened artificially, 
or if the pericranium and the other soft parts above it do not 
ulcerate and make a sptnitaneous opening in it, the cariea 
whicli has alrejidy commenced at the denuded surface of the 
bone extends more deeply, an effusion of pus takes place 
beneath wid loosens the dura mater, aud at length the bone 
prri&hes in its whide thickness. (lenerally, when this takes 
place, the pericranium, and the soft integuments covering it, 
suppurate extensively, and become discoloured and easily lacer- 
^able. At such a stage as this, ccphalhiematoma generally 

}ves fatal, sometimes by exhausting the strength, but more 
frequently by tlic extension of inflammation to the dura mater 
and inner membranes, aud to the brain itself. The fatal result 



2212 



DISEASES OF 



ia occasionally brunght about hy purulent mattnr being tjikcn 
into tho circulation, and by cousequeut pyttniia anil metututa. 

But even when ceplmlliiemntuma lias i-cacbcd these adi'ancvd 
stages, a cure is imnictinies effeuted. Healthy nuppumtion 
succeeds the evacuation of its contents, and the pericraulum 
unites irith the expuscil Hurfacc of bone through the inter* 
veution of a layer of pnuiulations, which nftervardit onsiftes. 
Tiie portion of hone which the ecphalhiematomA occupioil appenra 
for n long time enlarged, thicker than natural, and ^^omewhat 
uneven un its external surface, but in process of time this 
disappears. Even when an extension of suppnrHtion here and 
there through the bone, and an cfFiision of purulent matter 
u^Kin the dura nmtcr, have produced necrosis, and a portion of 
bone hna exfoliated, repair may take place; far granulationa 
arise from tho healthy hone which cover the dura mater, and 
uniting with those that spring from the pericranium, become a 
basement in which new bone is formed both at the margin of 
the opening and at other isolated spots. 

AVhen there is an effunion of blood upon the dnra mater, oa 
well fts beneath the pericranium, the exposure of the bouc on 
both sides renders the prognosis of conrse unfavorable, and 
the more so in proportion to the extent of tho efrutiions. 

Thus, then, cephalhacmatoraa consists of an cfTiution of blood 
between a cranial bone and its pericranium, and frequently, at 
the Slime time, between the bone and its internid covei-iug of 
dum mater also ; and the source of the bleeilitig is the delicate 
bluotl-vcHxels which pass from those membranes upon and into 
the bone, and which hare been ruptured. 

Any essential anomaly in the development of the bone, or 
morbid affection of its tc&turc, is merely an occasional and ex- 
ceptional occurrence: the principal anomaly, nhcu any does 
occur, is that isolated spots of the bone affeincd with ccphal- 
hajmatoma, or of wme of the other bones composing tho cnuiial 
vault, arc thinner aud solder than natural. 

In a recent ccphalliffimatoraa, however, a manifest con- 
gestion of the hones of the skull is pretty consfaintly observed, 
«nd thin strata of extruvasnted blood may be noticed beneath 
the |H!ricniuiuni, near it. There is no question that the final 
rapture of the vctotels is due. to this congestion ; and it is 
the more rortain. from tho (net that in onliunrv ease* there is 
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no other abnormal nppcaranre to which the hemorrhage couM 
be attributed. Moreover, the bone beneath the extravasntcd 
blood appears pale, especially when there ia an effusion also 
on the dnra mater; and this results 6'om the emptiness of its 
vessels. 

It is an interesting circnni stance, that cephalhiematoraa 
sometimes eocxistH with eti'usions of blood between tissues, that 
have the same relation to each other as bone and periosteum. 
Thus peripheral apoplexy of :i coiit;estetl liver, or an extra- 
vasation of blood beneath its peritoneal investment, is not an 
un^^uent aecompanimcut of ecpliallitfmatoma. 

In the grrat majority of cases, ccphalha^matomR most pro- 
bably commences during; birth, and increases to a palpable 
tumour soon afterwards. But instances do occur, in which the 
swelling is not perceptible till several days after bJrth ; and 
there is nothing against the opinion, tlint it may form on the 
«kuU subsequently to the birth of the child. Its duration may 
extend over three or four moutlis, or more. 

It is most frequently found in tirst-bom children. 

2. Inflammation, caries, and necro»U of the bont» of the 
skuff. — The cranial bones arc frequently the seat of these 
proceaaes, which may be set up not only by nolence, but by 
many other external influences ; and very frequently by some 
internal cause. Sometime*, also, they arc occasioned by a pre- 
vious disejiaeof the bone itstdf, or by inflammation, suppuration, 
ulceration. Sec, of neighbouring parts. 

I have stated, in my prc^-ions remarks, that innammarinn 
frequently gives rise to an increase of bulk, to hyperostosis of 
the skull (p. 158). Sj-philis, which is a very frequent cause of 
the enlargement, attacks particularly the frontnl and parietal, 
amongst the bones of the KkiiH, and the nasal bones and 
alveoli, in the face; and it very generally lends to extensive 
caries and necrosis. Caries and necrosis, when induced by 
tuberculous disease, are also obscr^T.d on the frontal, parietal, 
and nasal Iwnes ; hut they are more frequent at the ba»e of 
the skull, especially in the body of the sphenoid. 

As, on the one hand, inllammatiun may extend from the 
seat of these processes to the meninges and the brain, so on 
the other, are they sometimes themselves occasioned by inflam- 
maLion of the membranous parts of the internal ear, or of the 
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4. AUventiiitrtU tfrowtha. — AftiT the atatementa which hare 
Uam nmd(' wilh n:np<;crt to the occurrence of thcite growths in 
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They iin; cfiniiiionly iiu|ipoied to be nmlignant, i. e. cancerous, 
dt«ca<iei of the crnnial bone« ; but the abovc-mcmiuued dia- 
tilitCuiiihiiiK trnu won given tlicra nt a tiinf? wht^n »n attempt 
wiu mndr to pn>vr tho cxJMti'nn' mid the origin of the 
■•Wn morbid growth in tlic xkull, as had before then been 
coutiderud iKrubur to the dtirn tnattT, niid hiul lung Ikcii 
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named " Fungus Dura matr'u." The two di^ascs may be 
readily confouadcd duriug life, especially niieu the disease of 
the bone commeucca in the diploe ; for it hre-aks through 
the outer tabic as it grows, aud spreads through an aperture 
bouuded by boue over the surface of the skull. 



SKCTUIN II. or THE TaUNK. AND ITS SBVEBAL PABTS. 



OF THE VEaTBDEAL COLUMN. 

5 1. Deficiency and Excess of Det^elopment . — Deficieney uf 
the whole vertebral column is met with only in monsters which 
are very incompletely developed; more commonly, only n 
|M)rtiou of it is wautlug. The latter deficiency occurs in cases 
of accphaluH, and corresponds in extent witli that of the con- 
current defect iu the neck or trunk. An allied but less deficiency, 
in which one or more vcrtebrie or hidf vcrtebnc are of small 
siic, or altogether absent, sometimes co-exist* with other maU 
formations of the skull and vertebral column, with hcmiccphalus 
in the ccrviad [>ortiou of the spine, and with spina bifida: 
sometimes it is unaccompanied by any anomaly of the kind, 
occurring in persons who arc otherwise naturally formed. In 
well-formed persons a cervical vertebra is sanietimes, but very 
rarely, wanting; a similar deficieney in the dorsal or lumbar 
region is less unfrcquent. Moreover, the absence of a dorsal 
vertebra is usually made up for by a supentuuierary one iu the 
loins, and the dcBciency of a lumbar is supplied liy an additional 
sacTfd vertebra. It is interesting to observe, in persons who 
are in no other way deformed, how the want of one half of a 
vertebra, in the same manner as a half too much, produces 
congenital lateral curvature. 

A faulty aud insuflicicnt development uf the spinal column 
may arise from an ongiiml fusion of the bodies of two or more 
vertebra! ; this congenital anchylosis is sometimes associated 
with other malformations, especially with spina bifida aud hcmi- 
cephalus, but sometimes it occurs iu persons who are otherwise 
well formed. 

Fission of the vertebral L-olumu, spina bilida (llydrorachis), 
is an anomaly of great importance Itclonging to this class. In 

III. 15 
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itn Tiatnre it rCKcmhIca hciuicophalaB, with which it is veir 
frequently combiiie^l. It prewnle sevcrul dcgrtira, which are 
disccruibie on the skeleton of the vcrtebnil column : somctimed 
it involrcH the whole, sutnutimcs uuly parts of lUc spiuc ; uuU 
its extent, when partial, varies greatly. la its least degree, the 
half arches rn-c developed, and occupy their natural Kituatiou ; 
but, ns they have not united, au aperture ur Gssurc remains iu the 
proper seat of uniou, the lenji^h of which depends on the number 
of vcrtebne involved. In a higher dcp"ee, the half arches are 
iuconiplctely developed, more ur leas of their extremities being 
deficient, and thus the fisHure has a greater transverse diameter 
tlian iu the preceding degree : usually, also, a larger number of 
vertebra! m affected. Iu a couditiun allied to tliis, the half 
iircheB are M\y developed, but stand off from each other to a 
considerable extent, and are so turned round to the side of the 
bodies of the vertebra:, that the line of their dircctiou becomes, 
at length, continuuuti with the posterior surface of the bodies c 
they are usually then flnttened from before backward ; and, as 
iu the form already mcutioucd, arc here and there united with 
one another. Although there is no actual deficiency of develop- 
ment, the fi»8urc becomes very wide, and diminishes in depth. 
In a »till higher degree, the fiHsure involves not the half arches 
aloue, but also the bodies of the vertebite ; and, in the highest 
degree of all, one uf the )mlf arches may be wanting, and a 
part, or even the entire half, of one or of several of the bodies. 
Fission of the vertebral colnnin in its whole length, or of ita 
cervical portion, scarcely ever occurs, unless heiniccphalus and 
hydrcnccpLaluccle exist also. The most common situation of 
Kpina bifida is the lower dorsal and lumbar region. Fission of 
the sacnd vertebrae is more rare : sonietinics it occurs in two 
places together, and thcu usually one Assure is in the neck, 
and combined w-ith hcminephahis, while there is another in the 
lumbar or lower dorsal region. 

Excess of developmeut is exemplified in the presence of an 
unusual number of whole or half vortebne. In the former 
case, there tu-c sometimes thirteen dorital, or six lumb^u* vcr- 
tebne ; the vertebral column is, to a corresponding extent, 
lougcr than nntiunl ; aud, connected with the supernumerary 
dorsal vertebra, thei'c is an additional rib. Au excess of one 
or more halves uf vcrtebne occasions a congenital lateral cur- 
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vature, in Ibe same manner as a deficiency of halves of vertc- 
bne ; and it constitutes a most i-cmarkiible inittauce of scoliosis, 
of vhich I shall treat more at large hereafter. 

§ 2. Anomalies in Ihe fonn of the Veriabrot Column, and of 
its srveral Parts. — Dt'ficicncies of dcvclopmcut involve, aa has 
been stated, various anomalies in tlio Khapc of the nevcral ver- 
tebra;/and also, as will further appear, deformities of the whole 
column. Moreover, the approximation to each other in form, 
whicli the vcrtcbru! exhibit at the liunt« of the natural divisions of 
the column, sometimes gives the appearance of a vertebra being 
deficient. In thiH manner the hwt dorsal assumes much of the 
character of a lumbar vertebra, and oiore frei|ueutly the last 
lumbar becomes a sacral hone : this tnmsference from the 
lumbar to the sacral region may be Rymmetrical, and occur on 
both sides, ur may take place on one side only. On the con- 
trary the first lumbar may approach a dorsal vertebra in cha- 
racter, and sometimes it bears the rudiment of a thirteenth 
rib : or the first Nicrnl vertebra xany i-escinble the liwt lumbar. 
Finally, the vcrtebrte are subject to mtuiifold deformities at 
different periods of life, in consequence of exostosis, osteophyte, 
and partiul absorption, of the eicatrisntion which succeeds the 
toss of substance occasioned by caries and necrosis, &e. 

Some of the deformities of the vertebral column are con- 
genital ; otliers, and those the greater number, come on at 
different ages after birth, and consist of various forms of cur- 
vature of the eoluinu. Those of the former class are for the 
mu»t part occasioned by so serious nflections of the central 
organs of the ner%'ous system (hydrorachis cumbiued with 
aueneephidus, cnccphalocele, &e,), that tbey vcrj' rarely come 
under observation iit the later periods of life. The dcfonuitici 
prodnecd by high degrees of fitision of the vertebral column, 
ninl the curvatures which accompany them, are instances of 
this kind. In other eases the cuniaturc of the spine, and 
the other deformities co-existing with it, are produced by 
the coutnictiou of muscles, to which certain diseases of the 
ncn-ous centres give rise. Sometimes the curvature results 
from deficiency of the lateral half of a vertebra, or from 
uuei|uul devclopmcDt of the t^vo halves uf the column^ or from 
the presence of one ur more liaU'-vcrtchne too many. Ljtstly^ 
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fission of tlie thorax or abdomen, or eventration, may make Uib 
spinal column dcTiate from iU natural direction. The rorm of 
the deWation may vary ; it may be a simple curvature, or, a» 
is the case with those which come on after birth, it may be a 
com|)otiud of two or more curves, &c. 

I venture to introduce in this place the description of three 
cases of original deformity of the spinal column : they are uf 
rare occurrence, and the first of them is perhaps unique.'' 

Casb I. — Compound Scolio$u, occasioned by the presence of 
Kupermimetartj lateral halves of verlebne, which compeiiaute each 
other. — The spine of a woman, ret. -t6, a very old preparation 
in the Museum at Vienna, but unfortunately not made with 
care proportioned to its value. 

The sacrnra and coccyx arc tmited into one bone, on the 
right side of which there ai-e four sacral fonuuina, and five on 
the left ; for the fii*st sacral vertebra is higher on the left side 
than on the right, and, as is evident, from its left spinous and 
articular processes being double, it consists on that side of two 
lateral halves of vertebrte fused together. The fifth lumbar 
is developed on the right side to a sacml vertebra, and thus 
the height of the left half of the sacrum is level with the 
right. 

Tlie first lumbar vertebra, in the concavity of the lumbar 
(Turvc on the left side, appears \cry depressed, being not more 
than eight lines in height, and is concave from above down- 
wards ; while on the right side it is convex, and more than two 
inches high, and has a horizontal groove filled with an ossified 
inlcncrtcbral body, which indieatea that it is double on tliat 
side. On the left side there is but one half arch, on the right 
there are two ; there is also a small supernumerary iutcn'cr- 
tebral furamcn on the .same side (the right), and a half spinous 
proc«» which has no fellow. 

This odd half spinous process alters the position of the bodies 
of the vcrtebne, and more particularly of their siiinous procesaea 
above and below, in such a manner, that the laminae, more or 
less displaced and overlapping, tenninnte in a row of nn- 
syrometricivl spines, lufcriorly, the derangement stops at the 
second lumbar vertebra ; but alwvc, it reaches to the eighth 

• Onicrr. Med. Jtlirb. loL lU. 
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donwl ; the right half spines of tlic first and sccoud lumbar 
vcrtehne lie beneath those of the left side : but the right half 
!>piac8 of the tM'elfth^ clcvcuth, tenth, uiutb, and ci<;btb dorsal, 
arc placed above Ihoac of the left side ; hence they cither 
appear unsyiu metrical, or here and there one of the right half 
spines comeii iu contact with the left one of the vertebra next 
above. 

The left half of the seventh dorsal vertebra, on the convex 
side of the inferior dorsal eur\'C, is very high ; it is pretty 
distinctly marked with a horizontal fiasurc in the same way as 
t!ie first lumbar vertebra, and has two half arches instead of 
one, just as the first lumbiir has on its right side. The lower 
one, whic}i is the thicker, unites with the single arch that 
exists on the right side, and both together form a complete 
spinous process; the upper one terminates in an odd spine. 
There is an inten-ertcbral foramen between the double arches, 
which is rather smaller than the foramina adjoining it above 
and below. Tlie sisth dorsal vertebra has an apparently odd 
arch on the right side, which is adapted to the anpcnmmcrary 
half spine of the seventh dorsal vertebra, while the left arch, 
as will presently appear, is shrunken and combined with the 
corresponding arch of the fiflh. 

Uetwecn the sixth and fifth dorsal vertebra, on the right aide, 
(at the convexity of the upper dorsal curve,) unotlicr, a fourth, 
half vertebra is intercalated, which has a half arch ou the 
right side. Its spinous process unites with the combined left 
half spines of the fifth and sixth dorsal vertebne. 

The fifth dorsal has an arch, the left half of which (at the 
convexity of the upper dorsal curve) is increased iu breadth 
by union with the left half arch of the sixth dorsal. It 
has hut one transverse process, and it unites with the half arch 
of the intercalated half vertebra to form one very broad, flat, 
spinous process ; while it forms another, and more slender one, 
with the corresponding right half arch of the fifth. 

The half arches of the fourth dorsal vertebra lie one over 
the other, the left uniting with the slender spinous process of 
the fifth (fifth and sixth), whilst the right terminates in a half 
spine. 

The third dorsal is tolerably well formed ; hut the right 
half arches of the second and first coalesce, and their siuifle 
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■frinons process joins with that of the left ha]f srch of the 
second, while the other half of the first tenninates again in 
an odd spine. 

According to this, therefore, there are in the donal, Inmbar, 
and sacral parts of the column, four half iwrtebne, with their 
half arches and processes, too manj. They are so placed on 
the two sides as fully to compensate one another ; for upon the 
dnplication of the left half of the first sacral rertehra there 
follows duplication of the right half of the first lumbar: and 
then, as the left half of the seventh dorsal is double, there is 
half a Tertebra interposed on the right side between the sixth 
and fifth dorsal. And with regard to the arches, — the half 
arches of the sixth and fifth dorsal coalesce on the left side, and 
those of the second and first dorsal on the right. 

Lastly, as has been already pointed out, there result from 
the position of the abnormal half Tertebrse the following cur- 
vatures of the whole column : 

a. Curvature of the sacrum, with the convexity towards the 
left, in consequence of dnplication of the left half of the first 
sacral vertebra : the development of the fifth lambar vertebra 
to a half right sacral compensates this curve. 

/3. Slight curvature in the lumbar and lower dorsal regions, 
in consequence of duplication of the right half of the first 
lumbar vertebra : the convexity at this part is directed towards 
the right. 

y. Considerable curvature in the middle dorsal region pro- 
duced by the left half of the seventh dorsal vertebra being 
double : here the convexity is towards the left. 

5. Considerable curvature in the upper dorsal r^on, which 
is caused by the half vertebra interposed between the sixth 
and fifth dorsal vertebrae : the convexity here &ees the right. 
The last two form a very compressed S curvature; and the 
vertcbnc are twisted upon their axes, and project backwards 
(kyphosis). 

Corresponding to the anomalies in the vertebral column, 
there are some very remarkable peculiarities in the number, 
form, and attachment of the ribs. As there are two super- 
uumcrary half vertcbnc in the dorsal region, one on the right 
"do, and the other on the left, that is, one supernumerary 
dorsal vertebra, and the number of articulating surfaces on 
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the bodies and transverse processes being in accordance with 
that Dumber of vertcbne, there should be thirteen ribs on 
each side ; but there h anothrr attached to the stnenth cervical 
vortcbra, and there are actually fourteen more or less complete 
ribs on each side. 

The first rib on the left side is attached by two heads^ the 
upper one of which articulates with the seventh cervical vertebra 
just above its lower border, and the lower with the first doroal ; 
tlie two heads unite in a single neck : the tubercle divides, and 
is applied to the transverse processes of the Hcventh cenical 
and first dorsal vertebne ; and the rib then ends in a single 
shaft. Tlic first rib on the right side is also attached by two 
heads : the upper, which is tlic thicker, and has a cloven neck, 
joins the seventh cervical vertebra opposite the upper head of 
its fellow ; the lower head is more slender, but sinks deeper 
into an excavated articulating fosi^a belwecu the first and 
second dorsal vertebne. The three necks soon unite into a 
single broad une, which is attached by one tubercle to the 
transverse process of the seventh cervical vertebra, and by two 
others to a very large articulnr process on the coalesced right 
half arches of the first and second dorsid vcrtcbrse ; it then 
ttcparatcs into two distinct shafts. 

The third and fourth, or rather, if we enumerate by the 
heads of the ribs, the fourth and fifth, ribs on the left side 
have but one neck, and for a short distance also, only a single 
body. At the single, very thick transverse process of the 
united left half arches of the fifth and sisth dorsal vertebrie, 
two ribs arc attached, namely the sixth and seventh. 

Moreover, anchylosis has taken place between tlie odd half 
arches and the bones next ndjoiuiug them, between several of 
the bwlics of the vertebra:, especially in the concavity of the 
cun*aturcs, and also between the second and third cervical 
vertebras. 



Case II. ScoUotis produced by Dffidency afnpe Httlf of a 
Krr/eira.-^The spine of a tailur 70 years of age. 

It consists of the cervical skeleton (excepting the atlns}^ of 
twelve half dorsal vertebrae on the left side, and eleven on the 
right, of four nhdominal and four wcmi vertebne. 

The sii inferior cervical vertebne ft>m» one ciu*vch1 hump: 
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their bodies and articul&r pruce»tes an* united, each to emdi, 
iDto one piccCj of coarse cellular stmcturc, the fuiterior snr&ce 
of whii-h louks »» if the bony niHtcnul had been poured over it 
in a fluid tdate nud hnd then coagulated ; while a tcuM:, and 
partly ossified, ligiunentous tissue, stretches down over the 
arches. 

The sixth and twelfth dortuil vertcbne form the extremities 
of a slight currature to the left, in the concavity of which {on 
the right side) there i» hiJf a vertebra wanting. For only the 
left half of the ninth dornal vertebra exists, which is united, to 
the eighth dorsal, and with it composes one very high body and 
a similar half aix-h on the convex side of the curve. There are 
two traiiHvcnte pmeeasfrs of nearly equal size upon the half arch, 
and two spinous proce^^sps which Ue one aliove the other, bnt are 
fiised together. 

All the dorsal vcrtcbne, from the uxlh to the twelfth, arc 
connected together, anteriorly, by a mass of bone, partly 
cellular and partly compact, which is most abundant over the 
intcnurtcbral bodies, and looks as if it had been poured out 
upon them. Their articulations, also, are more or loss oom< 
pletcly aiichylosed. 

The spinous processes of the last two (the third and fourtli), 
lumbar vertcbne, and the left transverse processes of the second 
and third, arc di-iveu upwards by a deviation of the sacrum 
considtrably backwards and a little to the left; and the third 
and fourth spines are, at the same time, pressed together. 
The hwt lumbar is converted iuto a sncrtil vertebra. 

The sacrum cunes strongly backwards and to the left ; it 
consists of four vertebra; ; the last two of which, csj)ccially on 
the right side, in consequence of the displacement of the anterior 
and posterior sacral foramina from their natural positions, 
resemble a sieve perforated with large holes. 



Case III. Angular Cttrvafure (kyphoth), produced hy tfie 
twelfth dorsal Vertebra vomitrtinff of twn divided lateral halve*. 
—The spine of a woman, let. 55. The two portions form 
triangular rudiments inserted laterally between the eleventh 
dorsal and first lumbar vertebra;, with their points directed 
inwards; and they are united with the first lumbar iu such a 
manner, that its body is very high at the sides^ whilst in the 
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tnidrllc it seems low, and is in contact with the eleventh dorsal, 
lu consequence of this deficiency iu the mcsiid line, the vertebral 
coluiuu is bent backward at a very obtuse angle. Tlie arch of 
the diirided twelfth dorsal vertebra is completely united into 
one piece with that of the first lumbar ; but the half spines of 
the latter are so twiRted, that the right one appears to be higher 
than the left. Tlie last right rib is connected, by two heads, 
with the twelfth dorsal vertebra. 

The cun'otures which are acquircfl may be dindedj as they 
arc naturally, into the three cardinid forms ; of curvatuxe 
to cither side, lateral nin-ature — scoliosis; curvature back- 
wanls, or angular curvature, the hump — kyphosis; and curva- 
ture fonvarda, iiiukiug of the back — lordosis. Scoliosis, as 
will bo seen in the sequel, may be combined with the other 
two curvatures. Moreover, it is of importance to distinguish the 
primarj* deviation from those which arc consequent upon it, 
and com|H!nsatory. 

a. Scoliosis is byfturthe most frequent of the three. Tlierc 
is tKimctiraes only one curve; but more commonly a second, a 
compensatory inclination towards the opposite side at some 
other portion of the spine renders the deviation aigmoid : in 
some cases there are several cuncs, and in others the etcoliosis 
is combined with obliquity of the pelvis. AVhcn the lateral 
cun-alure is double or sigmoid, it is usnally the dorsal region 
and the lumbar that are bent ; and though the primary curva- 
ture may be in cither region, it is far more frequently in the 
dorsal than in the lumbar. And further, the deviation in the 
dorsal region inclines most frtquently towards the right side ; 
whilst the compensator)' cimaturu in the lumbar region to the 
left is itself compensated by n corresponding obliquity of the 
pelvis. In order to make even the httlo that has been said 
intelligible, as well as the statements which follow, it is neces- 
sary to point out the chief causes of scoliosis. 

Attention has already been directed to the deviation of the 
spine which results from original inequality in the lateral halves 
of the vertebral jtkelcton. It is that to which Guerin attributes 
those cases of hereditary scoliosis which become perceptible 
between the ages of 7 and 10 years, and are generally unaccum- 
pauietl by any trace of a rickety constitution. Tlicre is idso a 
curvature to which the fcmfdc sex is liable, in which Guerin 
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asccrtiuned thnt n disproportionnte growth, or dongatioa of the 
TcrtcTmLl column, UikeHpIncc at the pcri<Nl of pulierty. Bat Interal 
curvature of the apinc may cotDeon nt varinuH prriodfi of life sub- 
sequcut to birth, under other oouditiuus, which are m follow : 

a. Active muscular contraction, irising from lome idioimfliic 
and »nbstantive, or from n secondiin', affection of the nervous 
system, especially of the nervous centres, and usually combined 
with other deformities of the skeleton, contractions, palsies, ftc, 
which altto owe their origin tu muscular contractiou. 

f'j. In most cases it arises from neglecting or impeding the 
action of the muscles of inspiration of one side. AU the 
scolioses traced hy Stromaycr to paralysis of the muscles of 
inKpimtion on one oidc an? of this class, as well as those in 
which the spine is bent in consequence of chronic pleurisy, 
and narrowing of one side of the thorax. In such eases, the 
primary curvature ia at the dorsal pail uf the column ; and aa, 
in most occupations, it is the left side of the thorax, the function 
of which is impeded or neglected, the spine iocltuea far more 
frequently towards the right side than towards the left. 

y. The curvature may be a consequence of rickets: the 
pelvis, deriving some one-sided deformity from the Iowit ex- 
tremities, propagates it to the vertebral column. The Hrst 
cnrvc is then in the lumbar region, and that in the dorsal 
region is consecutive, and ^.lighter than the other. 

B. Lastly, scoliosis may ensue after a one-sided deformity 
of the pehis has been produced by dislocation of either femur 
upwards, whether the dislocation be the result of violence or of 
disease (spontiuieous}. 

Every considerable lateral curvatmc is accompanied by it 
twisting of the vertebne u|xm their axes; and this roliition or 
tontiou is of importance in reference to the diagnosis. The 
vertcbrBC are always turned towards the curved side, that is, 
the iMxlies face tiie eonvcxitVj and the »piiiuns processes the 
concavity of the curve : that vertebra is the most rotated which 
forms the most prominent point of the cnrvc, and, for the same 
reason, the spinous proeess of the same vertebra is the deepest 
in the row of distorted spines. Upon these facts Oueriu rcsta 
the floluliun of the problem, from a given cur%'aturo of spinmiH 
pmccvaeii to determine the degree of dm'iatiou of the vertebral 
budici. 
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This rotation of the vprtehra; upon their axes prodnces the 
deviation of the vertebral column biickwanU. imd the rounded 
hump which are the peculiar result of lateral curvature [excur- 
vaiion of liampficld). It is a compound distortion, which has 
been named kyphosis scoHotica; but which, inasmuch as the 
lateral curvature — the scolio»is, is the primary evil, would lie 
better called gcolioxia hjphotica. 

Tlie changes* which take place in the several vertebne and 
their processes, as well as those in the ribs, become more pal- 
pable iu proportion to the degree and the duration of the 
latc-ral curvature. The vertebra on the side of the concavity 
arc less deep than natural ; sometimes they scarcely measure 
one tliird of their normal height ; they slope considerably from 
alwvc downwai"d, their margins seem pressed forward, and 
their form, iu short, bespeaks their ha\ing undergone p-adiial 
compression. The intervertebral bodies are raorc or \vm 
wnatcd, and sometimes are entirely removed : when thi.s is the 
case, the vertebra; at last become ancbylosed. The processes 
in the concavity of the curvature become slender ; they pre 
frequently eluugntcd, pressed together, and flattened against 
one another, and the articidar processes are anchylosed. And 
the ribs, in like manner, attenuated, compressed, and flattened 
where they adjoin the vertebral column, become anchylosed to 
the vertebne and to one anothpr. 

A. Curvaturt' of the vertebral column backward presents 
itself either as an arching of its dorsal portion, a morbid excess 
of the natural curve in that region (excurvation of Bampfield), 
or in the form of the hump, — -kyphosis, gibbiis (angular cur- 
vatiu-c, angular projection of Uampficld). The former is a 
common occnrrcnce in old a^, or in consequence of moUities 
ossium ; the latter, which is more the subject at present under 
consideration, is prudnccd almost always by inflammation and 
carieo, hut sometimes by fractiu^ of the bodies of the ver- 
tebne, or by inflammation and suppuration of the interver- 
tebral iMKlies, With occasional exceptions we may say, with 
Meckel, that this curvature is more important in proportion 
as there arc fewer vertebrie atlccted, though the greatest 
cunaturea arc those iu which whole vertebra; on the l)cnt side 
are destroyed in cousidcrable niimhers, and those which rcmaiu 
are united to one another. 
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The mo&t common situation of the disease b the lover 
dorsal and up|)er lumbar regions^ though it does occur also in 
tho upper dorsal, and even in the cervical and the lowest part 
of tlie spiue. 

^h Not unfrequcntlr the lateral halves of the diseased vertebrse 
are destrovcd unequally : the upper part of the column will 
then iucliue to one side. 

H c. Curvaiure forward — lordQsh — is met with in greatest 
Bxtcut and frequency in the lumbar region : it scarcely ever 
occurs AS a primary curve in that situation, but is almost 
always consecutive upon some previous one, compensating, 
as such, the obliquitiea of the pelvis produced by rickets, 
congenital lameness, or coxalgia on both sides. It is some- 

Btimes not limited to the lumbar region ; but occurs, as a cou- 
ftcqucucc of considcmble angular curvature, in other parts also. 
Lastly, it sometimes comes on in the course of diseases of 

■ the spinal cord and of palsy, and extends the whole length of 
the vertebral column. Sometimes, when it is eoitsccutivi: ujH>n 
deformities of one side of the pelvis, arising from rickets or 

Icoxiilgia, a certain amount of lateral curvature is combined 
with it. 
Every primary curvature is compensated by a second curve 
in the opposite direction, which generally occupies the part of 
tlic column immediately adjoining the first; not unfrcquently 
the second is succeeded by a third, and that even by « fourth. 
^pXJpon this fact depend the various consecutive deformities 
which the pelvis presents in regard Xai its form, symmetry, and 
I poffltion. In cases of lateral curvature, not only is the primary 
^keviation in the dorsal region, followed by a lumbar curve in the 
opposite direction, or vice retsd, a prinuiry lumbar by a dorsal 
curve, but the primary curvature reaches along the column 

Ptn extended sequence, in such a manner, that tlic second curve 
is compensated by a third, and this again not unfrcquently by 
a fourtli. The following condition is quite common: — a pri- 
ouiry curvature to the right in the thoracic portion of the spine, 
followed by another to the left in the lumbar region, and 
rotation of the vertebrae corrcs^Knids with the amount of 
16 dorsal curve. But the sacnini exhibits a deviation, which 
icnccs, pcrhnpw, at the lowest lumbar vertebra, and tokos 
litu dircctiuu to that of the lumbar curve : that ia to 
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say, the sacrum Appears lower than natiiml on the left side, 
and higher ou the right, and betrays the rotatiou of its com- 
ponent vertebrae towards tlic side opposite tu the lumbar ciirrc, 
by projecting into the pelvis on the left aide deeper than on the 
right. Lastly, in many cases the coocyx projects in an oppo- 
Kitc direction to the curvHturc of the sacrum, and forma a fourth 
deviation of the cotumn. 

lu another case, a primary deviation of the sacrum of r 
rickety pehns to one side and backward, (inclination of the 
pelvis ou one side to an unnatural degree,) may be counter- 
balanced by a curvature of the lumbar vertchne lo the opposite 
side and forward {hrdogis scolioiica), and this, Again, may be 
equalised by a dorsal curve in the contrary direction. 

The amount of the rom[)cnsating curvature generally equals 
that of the primary curve : but to this there are frequent ex- 
ceptions; and the second curve may at one time be quite 
subordinate to the primary, at another may considerably 
exceed it. 

Kyphosis, or the angular projection, which is formed by two 
sides of au angle, is couutcrbalaiiced by a cun-aturc forward 
(lordosis). The compensation is sometimes effected cluefly by 
the upper, sometimes by the lower part of the spine : as a 
general rule, it is the longer side of the angle by which the 
balance is restored ; though sometimes its two sides are equally 
curved. These compensatory curves, again, whenever it is 
possible, become the occasion of further curvatures in the 
opposite direction ; and the cenineal vertebrae and sacrum, by 
their projection backward, make up for the dcviatiou of the 
adjoining regions forward. 

The compensation in Lordosis, or curvature forward, is ob- 
tained in two ways, according as it arises from too great incli- 
nation of the pelvis, or from angular projection iu the dorsal 
region, lu the former case, the natural curvature in the 
dorsal region is sbghtly increased; in the latter the sacrum, 
and therefore the pelvis, incline backwards. 

\Vhen there id a combination of lateral and angtdar pro- 
jection, or of lateral, with a primary curvature forwards, the 
form of the oumpcusatory distortions of course corresponds 
with those of the compound primary curves. 

Distortions of the spine diminish the capacity of the two 



great ca^'itie9 of the trunk to 8uch an extent fts materially to 
interfere with the development and free action of the thoracic 
fuul abdominal viscera, while they also produce vaiious changes 
in those organs, as regards huth their position and their fonn : 
but the most serious consequeneea are those which ensue from 
extrcwc lateral and angular curvatures, as such dibturtiona 
narrow and deform the thurax, and ioipur the functiitiiH of 
the lnng:s, and ecmsequently of the heart. They occasion an 
increase of density in the tissue of the hmg, and thereby pive 
rise to active dilatation of the right side of the heart, and 
enlargement and pcrmaucat congestion of the whole venous 
system, — cyanosis. And hence, though a cnntrnry opiniou 
is very commonly entertained, they estabhsh that general 
immunity from tuberculous disease, of which I have already 
spoken. 

The deformities of the thorax and pelvis resulting from 
curvature of the spiuc arc so intimately associated with the 
subject heforc us^ thnt they must be treated of at once ; and it 
will add lo the interest with which we shall enter upon the 
study of the distortions of the pelvis in general, and more 
especially of the consequent curvatures of the spine, when we 
can refer ugiiin to our present eonelusious, aud find bow the 
results of analysis in the two cases agree. 

1. ThoniJ!. — The most extreme deformity presented by the 
thunix is that which occurs in lateral cunaturc, aud iu the 
combinntiun of lateral with angular projection. It seems 
displitced in the op(M)aite direction to the convexity of the 
dorsal curve, and the whole, or more commonly the lower end 
only, of the sternum, swerves from the mesial line in the same 
dirertion ; the axis of the thorax itself inclines towards the 
convex hide of the duraal curve. One eonscqueuce of this 
deviation is, that that half of the thorax which is on the convex 
hide of the curve is lower thmi the other, aud ajtproHrhcs the 
pelvis ; when there is considerable curvature, the false ribs 
touch the ilium, or even project into the iliai^ fossa. But ia 
extreme caws of combined lateral aud posterior riirvjitnro 
(•coliokis kypholiea) in the lower dorsal region, the thorax 
4Unimoii the contrary position ; tbo ribs which pass fi*om the 
concavity of the curve force the cheat to the opposite — the 
eOMvox (lide ; \\\c Htrrnuni diverges in the same direction, aud 
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the HUiikcn lialf of the tborAX is that on the concave side of 
the curve. 

Moreover, both s\t\es of the thorax are flattened ; tind the 
aniQuut of Hattciiing is propoitioued to the extcot to which the 
vertebra: are twisted on their axes, and consequently to the 
size of tho hump : but it is always most marked on that side 
of the chcht which corresponds to the concavity in the spinal 
carve^ and which may even be indented, M-hile the other side is 
aomewhiit vaulted. The ribs take a more direct course out- 
wards and forwai-da iu pro[>urtion as they cmct^ from the 
deeper part of the concavity. They lie closer together, too, on 
that side, and may even be anchylosed at their posterior cxtre- 
mities; while those on the other side, especially about their 
tubercles, describe an arch which, when the vcrtcbrre arc very 
much rotated, encircles the bodies of those bones. Moreover, thi^ 
lie further apart ; iu fact, their posterior extremities arc separated 
from each other in exact proportion to the amount of the axial 
torsion of the vertebi-te. Hence arises this ditFercucc between 
the two halves of the thorax; that ou the concave side of the 
spinal cune is narrower from before backward, but has greater 
capacity lalcrally, while ou the aide of the convexity it has the 
converse dimensions : and again, the per|>endieular measure- 
meat is ahortuned on the former side, and lengthened on the 
latter. 

The conditiou of the shafts of the several ribs accords with 
theso facts, more particularly with that which has been last 
mentioned. On the side of the concarity they arc rounded, or 
rounded and angular; on the side of the convexity they are 
unusually flattened and ribbon-like ; but however likely it might 
seem from the appearance of the ribs, yet no dilfercuce can be 
detected by the most nu-eful uicasuremeut in the lougth of 
the several ribs and cartihiges of the two sides. 

In angular curvature the chest has a diO'orent character, — 
that is, as I have already remarked, in angular curvature in 
the lower dorsal and upper lumbar regions. In the first place 
it it thrown upwards ; the autcrior extremities of the upper ribs 
rise considerably higher than the posterior, so that the upper, 
and still more the lower, ribs form an arch which is convex 
upwards. The consequeucc of this eluvalidn tif the chest is, 
that its perpendicular diameter is curtailed, whilst from before 
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backward iU dimensions are increased. The sternum pre- 
serves its relations to the bent column in the mesial line, but 
is thrown forwurds ; and a» a consequence of the elevfttion of 
the anterior extremities of the ribs and of their aich-like 
vaulted forro, it is thrown more forward the more it is de- 
pressed. The sidfs of the chest Tnry in ahape accnnling to 
the situation of the projection, and the acuteuess of its augle. 
When it is in the lumbar region and moderately acute {Q-i*^, 
the ribs take a cousidcrable lateral curve, nnd the chest is 
barrel-shaped; but if a projection in the same situation should 
form a more acute angle (60^ for instance], and the column 
above, which includes the dorsal regiuu, should be thrown 
much backwards; or if the projection should occupy the lower 
part of the dorsal region itself, the wrong direction of that 
part of the column in which the dorsal region is included, 
whether it be ouc leg of the angle or lioth, will give a different 
form to the sides of the chest : for those ribs which pass from 
the nngidfir projection of the column will run a straightcr course 
tlian the othei-s, in order to reach the projecting stennim, and 
the sides of the thorax at that part will bo flattened ; wltile 
above the angle the chest will be vaulted in t!ie way 6rat 
mentioned. Should the augle be extremely acute (■'55*^, the 
sternum will bend backwards at its lower end, and become 
slightly arched, aa if its greater depression removed it too far 
for the ribs to rench it, even by their new and more direct 
course. 

The thorax, in every instance, approaches very close to the 
pelvis, and may even rest upon it : the abdomen, therefore, is 
much shortened. 

This, however, is a rule which the thorax docs not follow iu 
a very acute augular projection in the upper dorsal region, or 
when the cur^'atiire is situated low in the loins. For in a 
specimen of the former deHcription, iu which the nine upper 
dorsal vcrtebne were destroyed, 1 found the ribs closely packed 
together at their posterior extremities, but considerably de- 
pressed and straightened anteriorly; so that the thorax wa^ 
flattened lattcrally, its axis much inclined, and the sternum 
thrown forwards. The compensatory cur^'aturc of the column 
Gurwurd was so great that, iw spite of the depression of the 
thorax, the distance between it and the pelvis was nearly 



THE VKRTEDBAL COLUMN. 



241 



natural. In an example of the latter kind^ the thorax was 
elevated j but the very great amount of curvature forward in 
the remainder of the lumbar, and the \rliole of tlie dorsal, 
regions, and the pendulous protrusion of the abdomen (com- 
pare the state of the thorax in curvature forward) contracted 
the perpendicular diameter of the chest, while the considerable 
vaulting of its walls laterally, enlarged its transverMi dimensions. 
(Compare the remarks upon this case below in reference to 
the pelns.) 

In those cases of angular cur\'ature in which the vertebrse 
are destroyed to a greater extent on one side than on the other, 
and iu which, besides that the bones approximate on that side, 
it also happens, that the column above the angle is rotated on 
the axis of the vertebra towards that side, and that the hump 
projects in the opposite direction ; the thurax inclines towards 
the side on which the vertebrje are most destroyed, and sinks 
deeper on that side towards, and even into, the cavity of the 
false pelvis ; while the sternum is depressed towards the same 
side as the hump ; a compound, in fact, of lateral and angular 
curvature — scoliosis and kyphosis — produced by carious loss of 
substAuec, which may be named kyphosis seoUotica. 

The state of the thorax is different agaiu iu curvature of the 
lumbar region forward, and in the excessive inclination of the 
pelvis backward, with which the lumbar cune coexists, and to 
which it is due. The chest is increased iu length, and while 
the breadth of its lower part is strikingly greater than natural, 
it is very pointed above, and Hattened from before backward. 
This remarkable form, especiiilly the increase in length, is pro- 
bably due to the abdominal muscles being stretched by tite 
excessive inclination of the peKns. 

2. Ptlvii. The deformities of the pelvis iu curvature of the 
Bpine are, in many respects, still more remarkable, and au ac- 
quaintance with them is, at the same time, more important. 
They are frequently the primary deformity, and the spinal 
curvature is the consecutivej but even independently of these 
cases, they are not, as Meckel asserts, uncommon : on the 
contrary, they are so frequent, that it may be regarded as an 
exception to find a compictcly normal pelvis where there is 
any curvature of the spine. 

]n the great majoritv of casus the following deviations may 
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the other, the weight of the body i» still more directly trans- 
ferred to the neck of the femur on that side, the ileo- pectineal 
eminence is pressed iuwwd and upward to a greater extent. 

Observation of the character of the supplemeutal curvatures, 
therefore, enables us to predicate the deformity of the pelvis 
which exists in lateral curvature of the spine; the dimensions 
of its cavity arc altered on the side opposite to the upper or 
dorsal projection, or on the same side as that to which the 
lower, or lumbar curve, or the spiuous processes of the upper 
curve arc directed. 

Not and then, however, there are exceptions to this rule. 
Some very decided lateral curvattires of the dorsal region, which 
project cousidt^rably beyond the centre of gravity of the body, 
are continuous with a lumbar column which is, proportionally, 
much less curved ; and the weig;bt of the body, therefore, is 
tniiiBferred to that side of the pelvis which the dorsal hump 
OTerkangs, The innominatum on tliat side is then the higher, 
althougli the other changes which result in narrowing of the 
pelvis arc still found, as in ordinary cases, ou the siilc opponitc 
to the donial cuni'e. When beneath a lateral curvatiu'e to the 
right, in the upper part of the buck, there is a curve in the 
lower donuil aud up|HT lumbar region to the left ; and this ia 
succeeded by a third delation of the column in the lower part 
of the lotus to the right, while the sacral vertebra; swerve again 
to the left; and when in such a case the second cun'C is 
greater than the rest, the left half of the pelvis will bear more 
of the weight of the trunk, and will stand higher, and have less 
iuclinatiuu, than the right ; while the deviation of the sacrum 
will give rise to the usual narrowing of the pelvis on the 
right side. 

The i>elvis, iu angular curvature, is generally very capacious ; 
its height is considerable, and the preduminaut diameter ia 
manifestly the conjugate; the inclination varies, but usually — 
that is, when the prujcction occupies the xisual situation iu the 
lower dorsal, and adjoining lumbar regions — it ia very decided. 

This conformation of the pelvis chiefly arises from the 
diminution in the size of the ahJomiual cavity, which is pro* 
duced by the depression of the thorax : the difference in its 
incliuntion depends especially upon the extent to which the 
compcnaatory curve projects forward. For the angular prujec- 
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tion consist* of two legs which diverge, under varying angles, 
from each other, ouc upward and the other downward. The 
greater part of tlic compensatory iucurvation falls to the one 
or to the other of these legs, according to the situation of the 
projection ; and the inclination of the pelvis ^Tiries with the 
distribution of the duty of compensation. 

If the angle be situated in the lumbar region, the small 
remainder of the column in the loins, which forms ita lower 
leg, is insufficient to count crbnlancc the projection backward, 
and there ia no need of any further deviation in the pelviii, for 
the upper leg, which runs up to the dorsal part of the column, 
uudertftlies the compensation, and curves gently forwards. The 
inclination of the pelvis is llien nearly natural. 

The lower leg of an angiilar projection, situated in the 
inferior dorsal region, is loii^i-r, and needs a more decided 
receding of the sacrum for its support. The inclination of tlie 
pelvis is then greater than natural. 

When the angular projection is situated high in the dorsal 
region it is couittcrbaliinced principally by curvature of its 
lower leg ; and the sweep forward in the dorsal and lumbar 
region necessitates a still more marked iucliuatiou uf the 
pehis. 

But, when the projection is in the lowest part of the lumbar 
region^ the state of the pelvis is just the opposite. The rest of 
the vertt'bnil column then forms the upper le^ of the angle, 
the sacrum alone forms the lower. The pelns is raised to a 
degree CDrres[>ondiug with the size of the angle, and the level 
of ita upper aperture may even become horizontal; its inclination 
is anniliilated, and the projection can be counterbalanced only 
by anterior curvature of the spinal column. If the number of 
vertebral bodies destroyed be considerable, it results as well from 
the loss of substance as from the elevation of the pelvis, that 
the truuk is shorteuiHl, and its two cavities narrowed ; and a 
further consequence is, that the thorax acquires a peculiar shape. 
In the trunk of a woman, of 34 years of age, who died in child' 
birth, from nipture of the uterus, and who had had a difficult 
laliour five years before, the spine was found projecting at nn 
obtuse angle, in consequence of carious destruction of the 
bodies of the four lower lumbar vertebrae. The dorsal portion 
of the oolumn from that poiuC upwards, described a slight 
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curve arching downward, while the ancnim, very flat and 
straightened, and constituting the lower leg of the angle^ had 
raised the pclria so mucli, that it had lost its inclination almost 
entirely, and that the distance of the tipper margin of the 
symphysis pubis from the en&iforra cartilage, was scarcely 
3j inches. The antero-postcrior diameter of the thorax was 
much contracted {compare page 240), so that the rnsiform 
cartilage was not more than 3| inches distant from the lower 
margin of the eighth dorsal vertebra, whicli was over agninst 
it : the transverse diameter, however, measured more than 
0{ inches. The reason of this was, that as the upper leg 
of the angle could alone undertake the compensation, the 
abdomen, being exceedingly narrowed from above by the 
anterior curvature of the column, and from below by the 
elevation of the pelvis, was thrust forward, and became pen- 
dulous, and the thorax was flattened from before backward, as 
in an ordinary anterior curvature in the lumbar region, by the 
same action of the abdominal muscles as resisted the expansion 
and sinking of the abdomen. It is worthy of notice that, 
without a close examination, so pendulous an abdomen might 
lead to the inference that the iuchnation of the pelvis was 
increased. 

The ordinary anterior curvatiu* in the loins involves a cor- 
responding displacement of the {Hrlvis backward, tlint is to 
say, excessive inclmatiou of it ; and more pspecially when 
the lumbar curve is itself compensatory and consequent upon 
too great inclination of the pelvis. \Ylien it arises from 
rickets it is always associated with diminntion of the conjngate 
diameter of the pehis ; and when it is combined with lateral 
cun'aturc also, the two halves of the i>elvi» are unsymwctrical. 

But in some cases in which the lumbar vertubriu sweep 
forward into the pelvis, not only ii there no increase in the 
inclination of the pelvis, but on the contrary, there is scarcely 
any, or none at all. Such cases are proved by what has been 
remarked already, and by the cwisc from which they generally 
arise, to be instances of angular projection in the lowest part 
of the lumbar region, whicli are compensated by anterior cur- 
vature of the upper leg of the angle. 



^ 3. Soluiiotu c/ Ct/Niintiitj/, — DUhcation, — AHchyhgia. — 
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Various kinds of solution of continuity are met with in the Ter- 
tcbriil column as rcsulu of extcniiU violence; nud their cbiirncter* 
are thnse of iuciited, punctured, ur f!;'uii!«liut wutmditi according 
to the instrument by which the injun* was inflicted. The ac- 
cidents to which the spine is most subject, however, are fracture 
of tlie hiidies of the vertebra*, and laceration of the interverte- 
bral cartilages. Though sometimes broken longitudinally, the 
bodies are much more liable to transverse fracture; ver}' com- 
monly, one or several vertebne arc found comminuted, and the 
line of fracture runs lu various directions. The injury which 
the spinal marrow sustains in these accidents usually renderx 
them speedily fatal ; but sometimes it may be observed, after 
death, that the fragnieuts have begun to unite together by 
means of a scanty production of ciUlus : it is extremely rare to 
meet with a specimen in which union has been completed. 
Fractures of the odontoid process of the axis present consider- 
able interest ; for in a few rare cases they have not only not 
proved fatal, hnt have even existed a considerable time without 
union of tlic fragments. A specimen of this kind is contained 
iu the Vicuna Museum. 

The intervertebral substances are usually lacerated only 
nheu ouc ur mure vertebne ore at tlie same time broken or 
crushed. 

The lateral articulations of the vertcbrte are more rarely 
dislocated in proportion to their distance from the occiput and 
two up|>er cervical vertcbrse. 

Anrfiylvsig is sometimes found in the spinal column at the 
time of birth, but it more frequently comes on later in life. 
The union takes place sometimes between the bodies of the 
vertebra', the adjuininfj; margins and surfaces of whieh arc 
then connected togetherj and sunictimcs between their lateral 
articulations : it is also very common to find anchylosis in both 
situations. "When the bodies are anchylosed, it may be by 
the union of their aurfaees, which meet each other when the 
intervertebral substances have been removed by absorption or 
by inflammation and suppuration; or, it may be by a deposit 
of new bone at their niar^ns, which passes, like abridge, across 
the interspace between the bodies, and incloses the inter- 
vertebral substance in an o-iseous capsnle ; or, again, by a man 
of bone foHteophyte;, which seems as if it had buen poored, 
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when fluid, along the front of tho vertebral bodies, and, then 
coagulating, had united tbem into one piece. Each kind of 
deposit forma traDsveree swellings Uetvrecu every two adjoining 
vertebra : aometimes they grow, too, on the back of the column, 
and then they may prove dangerous, &om their pressure on 
the cord (Key). Anchylosis of the latcml joints of the column 
may, of course, come on when the bodies arc fixed in the 
manner just described ; and it may take place between the 
atlas and axis, on the shortened side, in long-standing cases of 
wry-neck. It may also result fi"om inflammation and sup- 
puration of the articular structures, irom caries, and so foith. 



§ 4. Hyperoaions, — Atrophy. — Hypertrophy of the osseous 
structure of the spinal column never occurs to an extent at all 
to be compared with what is observed in the skull : sometimes 
only, in opening a vertebral canal, we may meet with some 
difficulty, in consequence, apparently, of the bony tissue being 
more dense than usual. Exostosis, too, is nircly found : when 
it does occur, its texture is generally cellular. If it spring 
from the back of the bodies of the vertebrae, and encroach upon 
the spinal canal, it may lead to serious consequences. The 
bridge-like osteophyte situated at the margins of the vertebral 
bodies, and that more abundant one which seems poured out 
upon them, are both commonly confounded with exostosis. 

Atrophy of the vertebra; Uikcs place, for the most part, only 
when there is general wasting of the whole skeleton. When it 
is n locid aftection, it is produced by aneurisms of the thoracic 
and abdominal aorta, and goes on to an extreme degree : the 
front and side* of the bodies of the vertebra; have, in some few 
cases, been completely eroded, and the spinal canal opened. 

^ 5. Diseases of TVx/tfre.^Congestion of the bodies of the 
vertehrat is Rometimcs observed in the lower dorsal and lumbur 
part of the column, and it usimlly occurs when the vcrtebnil 
plexns of veins is dilated and swollen; it is sometimes only 
an habitual distension unconnected witti other disease ; but 
more frequently it is produced mechanically by disease of the 
heart and lungs. 

InftiiTHmation of the vertebra; is a disease of frequent occur- 
rence, not only in the young, in whom it is most oliscn'od, 
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but also in ac1tilt«. Indeed, old age is not eiempt from tt. 
Any portion of the column, or even any sinf^le vertebraj, may 
be the seat of iuflumiuation ; but the pnrts mostly affected are 
the upper cervical vcrtebne, and, next in frequency, the lower 
dorsal and the adjoining upper lumbar vertebrse. It is very 
commonly the priiuiiry di!»ea»c, but sometimes it is brought ou 
by previous iiitlanimatiun and suppuration of the ligamentous 
apparatus of the column, and of the interrcrtebral substances. 
In most cases, it runs a chronic course, very often it is of 
tubercular nntuic, and terminates in caries and necrosis. When 
this is the case, matter usually forms and collects near the 
column, especially on its anterior surface; and, in favorable 
cases, opens externally : the track of llic matter is sometimes 
very long, and the external o|>ening far distant from the 
disease. The carious destruction may then be repaired by 
uuchylosis, and by the column falling together at au augle, 
corresponding to the quantity of substance lost : but far more 
frequently the disease exhausts the patient, the symptoms 
usually shoniug that the spinal cord and its membranes sufier 
in some way or other. Thus the cord itself may be compressed 
from the tumefaction of the ligamentous apparatus, from the 
protrusion of au abscess into the canal, from di:<toeatiun of 
fragments, or of tbc whole, of a vertebra, or by the products of 
circumscribed inflammation of tbc dura mater of the cord ; or 
it may be bcut ami irritated at the spot where the angular 
projection is beginning ; it may waste, or circumscribed in- 
flammation may take place in it, or diffused inflammation in 
its membranes, 8ec. Moreover, when the upper ecnical vcr- 
tebne arc carious, the odontoid process, being set free from ita 
own ligaments, may, by a sudden turn of the head, tear 
through the inflamed and softcaied ligament and the dura 
mater, which confine it behind, and projecting naked into the 
canal, may crush the spinal marrow. When the upper dorsal 
vertebra; are carious, the abscess sometimes opens into one of 
the bronchi, and matter and necrosed fragments of vcrtebne 
are discharged through the atr passage. Caries of the ab- 
dominal part of the column is very often combined with what 
is called psoas abscess. 

Rickets in the spine may be distinguished by the peculiar 
change which it effects in the texture of the bones, and by 
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the curvatures produced iu it by rickety deformity of the 
pelvis. As there is geuemlly more distortion ou one side of 
the pelvis than on the other, the curvature in the loins is 
usually directed forwards^ and to one side. 

It has already been remarked, tliat all the bones of the trunk 
are subject to moUities ossiitm, but especially thusc uf the spine. 
It occasions different deformities, both of the pelvis nnd of the 
vertebral coliiniD, acconling tu the particular condition of the 
patients. They arc, for the most part, bedridden, so that the 
usual effects of the disease arc an arched incurvation of the 
whole spiuul column and elevation of the pelvis, produced by 
the pressure upon the sacrum and tubcra i»chii. 

On the subject of adventitious groieths, reference may be 
made to what has been already stated ; those chiefly met with 
are tubercle and cancer. The former is of very frequent oc- 
currence ; it gives rise to extensive caries and necrosis of the 
column, and to the various consecutive api>earances and termi- 
nations which have been pointed out as those of inflammation 
of the vertcbne. Cancerous deposits are more rarely met with 
in the vertebric than in other bones. The same relations 
obtain, between cancer of the vertebrae and fungus, as it is 
called, of the spinal dura mater, as between the same disease 
in the cranium, and iu the dura mater within the head : the 
former, when situated in the bones, may spread to the spinal 
dura mater, and the fungus of that membrane may reach 
from its original scat to the vertebrae, and become a fungus of 
bone. 



THB THORAX. 

§ 1. Deficiency and Excets of Development. — The full growth 
of the thorax is arrested iu various degrees in monsters which 
are verj' incompletely formed ; cs(>ecially in those which arc 
also acephalous or ancuccphalous, or which arc born with spina 
bifida. Tlie malformation of the thorax is in these cases as- 
sociated with a corresponding deficiency, or a small and ill- 
developed state of the lungs and heart, and M-ith hernial 
protrusion of those orgaoa. It may arise cither from partial 
absence of the spine, from fusion of some of the dorsal vertebra) 
together, from deficiency or incomplete dc^'clopmeut of the ribs. 
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or from 6i&ion of the tbonu and abdomen ; and it consists in 
diralDntioD of ase and capacitT*, and generally, alw, iu mis- 
shapeo exterior. 

But, Eonicliroes. pt-rsoiu. othervtse well formed, lack one 
dontal vertebra, and one — generally the twelfth — rib ; in a few 
instances, indeed, one or more rib» are found wanting, even 
when the number of vcrtcbne is complete. Occasionally, though 
there may be a proper complement of ribs, one of them in too 
abort, and instead of reaching the sternum, it ends In a pointed 
cartilage. 

Now and then there is no stcmtun, or only a part of it 
exists ; or it is fissured at one spot, or in its n hale length. 
The last condition is just indicated in some well-forraed persons, 
whose cnaiform cartilage is split or perforated, or iu whom the 
lateral ossific centres iu the body of the sternum remain sepa- 
rate for a long time. When the bone is wanting altogether, its 
place may be supplied, and the thorax closed by a lirm fibrous 
membrane ; otherwise, whether the opening be formrrd by a 
total or partial absence, or by a mere fissure of the sternum, 
the thoracic organs will protrude. Moreover, the bono may 
be nnnaturally short, smal), narrow, or the like. 

In those double monsters in which the point of junction is 
:lic thorax, that part t!i found developed to eiccss. It is pre. 
ternaturnlly developed likewise, when there is more than the 
proper number of ribs. Sometimes the supernumerary rib is 
borne upon a thirteenth dorsal vertebra, sometimes upon the 
first luiiibar, wliilc, in rare cases, the seventh cervical vertebra 
has a rib connected with it, which may cither terminate by a 
free extremity, or become attached to tlie sternum, or to th« 
inic first rib. ^omc ribs are so broad w to Hp|iear double ; 
others are fissured at different parts ; wliilc others, Ag^in, are 
forked at their anterior extremities, &c. 




^2. Deviations frotn the natural Size and Farm of the Thorax. — > 
The chc«t is subject to several other varieties in tire, or capacity, 
eitidrs tboKC which have been already mentioned : some of 
icm arc faults of original conformation, and arc either con- 
with peculinrily in the general organization of the 
. individunl, or bavr a more imme<llate relation to some anomaly 
l^^n the vidccra of the trunk; while others arise from disease of 
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the lungs, or pleum, or of the respiratory masclt^. Whether 
the tltiforniity be one of enlargement, or contraction, it may 
aifcct the two halves of the chcBt nearly or quite symmetrically, 
or it may he coutined to one half, or even to a still less portion 
of it ; hut the change of form is greatest, when it occupies only 
a half, or a still smaller section, of the chest. The following 
are the principal deformities. 

In some men the whole sVeleton appronchet, in its general 
form, the type which is characteristic of the female; and the 
thorax, as well as the pulmonary organs, are of small size. 
This individual peculiarity is the more marked, in proportion 
as the abdomen, more particularly, resembles the largely- 
developed abdomen of the woman. On the other band, men 
are met with now and then, whose chests are disproportionately 
large and capacious. 

Contractions of the chest, both when they arc symmetrical, 
and when confined to one partj are observed in cases of pneu- 
monia in which the Iwng is wasted, in catarrh and dilatjition 
of the bronclii, iu tuberculosis and tubercular phthisis in the 
luug, in pleurisy, and iu paralysis and atrophy of the inspi- 
ratory muscles at the upper, anterior, and lateral parts of the 
chest, &c. 

Dilatations ensue from emphysema of the lung, from pleu- 
ritic effusion, pneumothorax, and considerable effusions into 
the pericardium, from culai-gement of the heart, dilatations of 
the aorta, large growths iu llie chest, &£. 

The varieties in the form of the thorax present more interest 
than those of mere size, though the two are combined iu nu- 
merous ways. 

It is unnecessary to repeat, though it is desirable to refer to, 
what has been said with regard to the deformities of the 
thorax connected with curvatures of the spiae : the chief of 
those which remain are as follow : 

The compressed and shallow chest, flattened from before 
backHards, which the clH%-icleii and projecting shoulders over- 
hang like wings, and which expresses the phthisical constitntiim. 
There is no question, that a thorax of this form is often asso- 
ciated with a peculiarity of the whole organization ; but it is 
the latter, and not the form of the thorax, which predisimses 
to tubercular disease of the lungs. What such a chest loses 
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in breadth, and vaulted form, it ^aiDS in length ; its capacity 
is by no means necessarily deficient, nor is that of the lunga 
within it ; and that snob a form of chest gives a predispositioa 
to phthisis, is quite hypothcRcal. 

The thorax is sometimes flattened, or even depressed, in the 
subclavicular regions, and thus obtains the phthisical form. 
This change is a conscqucuce of wasting of the pulmonary 
tissue in the vicinity of tubercles, or of closure of vomicte in 
the apices of the lungs ; it also sometimes resiUtsfrom pleurisy 
in the same region. 

In general emphysema of the lunga, the chest is enlarg*?d, 
and acquires a vaulted barrelled shape. 

After the subsideDce of chronic iuflnmmatiou of one whole 
pleura, the currcspoudlug half uf the chest becomes flattened ; 
or it may even sink in and form a kind of pit. If the pleurisy 
have been confined to a part of the membrane, a similar de- 
formity takes place, but occupies only that portion of the chest. 
In the former case the ribs fall in, especially at their anterior 
extremities, and lie so close together along their whole length, 
that the interspaces between them are obliterated; and the 
diameter of the chest is diminished on that side in every direc- 
tion. The coosequcDce is, that the dorsal vertebne curve 
towards the opposite or sound side of the chest, and that a 
curvature of compensation takes place in the lumbar region; at 
a later period of life it may even be found that the deviation of 
the spinal column has reached the pelvis and rendered it oblique. 

There is a remarkable deformity of the chest which is knowik 
by the name of pigcon-hreast. The cause of it is an attenuated 
condition of those muscles of inspiration which are situated at 
the upper, anterior, and lateral regious of the chest, nz., the 
peeturalcs aud scrrati ; and it is very frequently, though not 
constantly, combined with rickets of the thorax. The chest ia 
flattened laterally; and Mcry frequently it has even a longitudinal 
depression t«warda the anterior extremities of the bony ribs, 
while the sternum, with the costal cartilages, strongly curved, 
projects considerably in front (pectus carinatum). The spine 
ia either straightened, or presents a slight excurvation. The 
diaphragm becoming hypertrophied, carries on the respiration, 
and makes up for the diminished breadth of the chest by 
increasing iia vertical diameter. The depi-ession of the dia- 
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plirag^m coosidcnibly augments the size of the abdomen ex- 
ternally ; and as the latter circtimstance has chiefly arrested the 
attention of observers, it has led to numcroua misconceptions 
as to the true theory of the disease. The riba frequently bear 
the clearest marks of rickety disease of their tissue ; and even 
in life the enlargement of their anterior extremities may bo 
easily perceived. 

Another, and an important deformity of the thorax, is that 
in which it becomes uiirrowcd and cylindrical^ and, at the same 
time, elongated. I'hc cliange ariaea from paralysis of the 
intercostal muscles, and is produced by enlargement of the 
inferior intercostal spnees. It has been named by £ngel the 
paralytic thorax. (Oesterr. Jahrb., April, 1841.) 

The contraction of the thorax which takes place in old age, 
is sometimes allied to one, and sometimes to the other of the 
two last-dciicrilK^d deformities. 

The chest sometimes becomes misshapen in consequence of 
following certain employments and trades : tlius shoemakers 
have a dcprciisiou at the lower end uf the sterimm. 

Amongst the peculiarities of the several parts of the cheat, 
there are still those of the eosiform cartilage which require 
notice. The most remarkable is the inversion of a long pro- 
cessus ensiformis. 

§ 8, Solutiont of Continuity. — Fractures of the ribs are of 
serious moment, from their sometimes injuring the pleura and 
Inngs, and even the pericardium and the heart. Single frac- 
tures, for the most part, imite readily, but when several 
successive ribs arc broken, false joints are sometimes formed 
between the tumours of callus thrown out around their frag- 
ments. Fractures of the sternum lu-e usually transverse; they 
seldom occur unless the ribs or spinal column arc injured at 
the same time. 



§ 4. Hypero$toH9, Atrophy. — The spongy exostosis sometimes 
presents itself on the rib.t and sternum as an example of hy- 
perostosis. Atrophy of the ribs is commonly well marked in 
tabes senilis of the skeleton ; and both ribs and sternum arc fre- 
quently worn away, and even perforated by the pressure of 
aneurisms of the ascending part, and arch of the aort«. 
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§ 5. Abnormal changes of Texture. — Carici and uccronis arc 
firequcntly met with in tho ribs and sternum. They are ofVeti 
produced by empyema and suppuration in the pleura, bj the 
softening of tubercular lymplintic glands, by Tomtue uf the 
lungs ariitinf; from tubercle^ &c. The inflammation and in- 
duratiou which occur in syphilitic disease arc rarely met with in 
the Btemum. 

Morbid growths are rather frt-quent both in the sternum and 
ribs ; and they present the variuiia forma of encbuudroma, 
tubercle and tuberculous caries, and of cancer : the last may 
be a cousequcncc of the dcgcueration of that disease in the 
adjoining glands of the cheat, or a substautire new growth in 
the bouca themselves. 

TUB PELVIS. 

^ 1. Deficiency and Excess of Devehpment . — Tliere are various 
ways iu which arrest of development is manifested in tliepeU'is. 
Somctimrs the sacrum and coccyx are defective, or altogether 
absent, or they are stunted in their growth. At other times, 
one or both uf the inuumiuata^ or a jmrt of one of them, is 
wanting, there being at the same time no lower extremities; 
or a fissure existing in tlic abdomen may be continued down to 
the pelvis, and lay optn the symphysis. In the siren^monster 
the lateral ports of the pelvis are fused together. 

Allied to this is a pelvis which is of diminutive size, either 
from its own ori^uol conformation, or iu consequence of 
defective growth of the sexual orgims or rectum. 

Excess of development is exemplified in double monsters, in 
whom it reaches viurious degrees. 

^ 2. Dei'iaimns of the Pelris/rom Us natural She and Form. 
— Amongst the former arc included specimens iu which the 
pelvis is unnaturally lai^e or wide in all its diameters, as well 
ai those in which it is unnatnmlly small or narrow iu the same 
respect. Aa pelves, which are unusually lar^c or small iu any 
one diameter, are generally in an op|>OHitc condition in aoroe 
other dimensions, they will be treated of under tlic bead of 
deformities. And small pelvc!), mure especially, uot only bear 
traces of their growth having been arrested in consequence of 



THE PELVIS. 



256 



rickets, bnt the}' are, at the same tlmp, also miflshapen. We 
shall meet with various instances of such pelves amonpt the 
fuUowiug deformities. The essential charactei*8 of a rickety 
pelvis are, that it is small, i. e. low and contratlcd, eapt-cially 
in the conjugate aud oblique diameters of the inlet ; its capa- 
city is small, its incUnation cousidcrable, aud the arch of the 
pubes is widened. When this fundamenlnl anomaly is extremely 
developed, or unequally on the two sides, it will be specially 
noticed as of rickety origin when it occurs in the following 
description . 

As the importance of the subject of deformity of the pelvis 
arises chiefly from its connection with the mechauism of par- 
turition, the principal interest is centered in the upper aperture 
or inlet. The great number of facts relating to the subject 
can best he arranged according to Osiander's division of defonned 
pelves } but, as that di\-ision does not include every deformity, 
it must be somewhat enlarged, by the addition of severaJ 
Huhordinate varieties, and by the interpolation here and there of 
uu intermediate form. 

Osiander enumerates six forms. 

\. That in which the pelvis is elliptical in its transverse 
diameter : the ilia are widely separated from one another, and, 
as on the one hand, the promontory of the sacrum encroaches 
a little forward, and, on the other, the pubic bones are flat- 
tened, the conjugate diameter is less than natural, and the 
transverse measurement increased. 

2. The kidney-shaped pelvis, in which the great projection 
of the npi>er part of the sacrum produees a deformity of that 
figure at the inlet. 

There is n form of pelvis intermediate between these two, in 
which the base of the sacrum nins straight across the hack of the 
inlet, and the linea arcnata bends forward from it at an angle. 

3. That pelvis, the upper aperture of which rany be compared 
to a 6gure of go. The extreme projection of the promontory 
on the one side, and the sinking backward of the symphysis 
and horizontal rami of the pubes on the other, produce a 
deformity in which the up[>er aperture appears divided into two 
lateral spaces, which are united by an intervening isthmus. 

These deformities of the pelvis, with scarcely an exception, 
are always occasioned by rickets. 
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4. The pelria, which w oval or elliptical in its conjngate 
diameter, the antero-po«terior measarement exceeding the trans- 
verse. I have met with a (Icfonaity of this kind oombsned 
with angular pmjectiun of the spine. 

5. The oblique pelvis. This class inclades hy far the 
greatest number of misshapen pelves. Itj> characters are as 
follow : the ileo- pectineal eminence approximates unnatnralljr 
to the promontory on one side ; that half of the pelvis has a 
diminished oblique diameter, it stands on a higher level, and 
inclines less than the other. The causes which lead to roch a 
change of form arc lateral cur^'ature and torsion of the sacrum, 
and straightening and encroachment inward of so much of the 
linca nrcuata as lies between the acetabulum and symphvsis. 
It ia a class which includes those frequent deviations from the 
natural form of the pelvis that arise from lateral curvature, and 
the yet more frequent primarj' deformities induced by rickets, 
as well as those which result from dislocation of one hip, 
whether iu consequence of violence or from previous disease 
of the joint. Of the last, which is the most common cause, I 
shall speak further presently. 

The pelvis is sometimes oblique at the time of birth, but 
much more frequently it becomes so afterwards. There is 
much interest attaching to those coogcuital obliquities of the 
pelvisj which originate in faulty formation, as contradistin- 
guished from those wliich are produced by disease in the foetus. 
One of these, in particular, has been described by Nagcle, 
under the name of the obliquely* contracted, or obliquely oval, 
pelvis. 

The deformity so namcd^ is founded iu congenital anchylosis 
of one sncro-iliac synchondrosis, aud iu arrested growth of 
the lateral mass of the sacrum, and of the ilium on the same 
side. 

The principal other clmractcrs of the obliquely -contracted 
pelvis arise out of these two ; and in two specimens in the 
pftthological collection at Vienna (in both which the anomaly 
is on the right side), they are seen to correspond in all par- 
ticulars with Niigelc's lucid description : they arc as follow : 

Tlic sacrum appears displaced towards the anchyloaed side, 
aud its anterior surface is turned more or less in the same 
direction ; the symphysis pubis is driven towards the other 
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stdcj and therefore lies obliquely, not directly, opposed to the 
promontaty. 

The lateral wnll of the pelvis on the side ndjoiuing the 
auchyJosed port is datter oud straightcr than natural. 

Ou the other aide, the Hue which separates the greater from 
the true pelvis, is less cnrvcd than usual in its posterior half, 
but more so anteriorly ; this anomaly, togetlier with its remote 
consequences, is often found aUo in obliquities that come on 
after birth. 

Ucnce it follows, that the pelvis is obliquely contracted from 
the sound sacro-iliac joint to the opposite ncetnbuhnn, whilst 
the measurement between the anchylosed synchondrosis and 
the acetabulum, ou the healthy side, is uot only not diminished, 
but is greater than usual : 

That there is less distance on the side of the anchylosis 
than ou the sound aide, between the promontory aud the 
vicinity of the acetabulum, aud between the point of the coccyx 
and the ischial spine : 

That the posterior superior spine of the ilium is further 
removed from the lower border of the symphysis pubis ou the 
anchylosed than ou the articulated side : 

Tliat tlie walls of the pelvic cavity converge somewhat at 
their lowest part in an oblique direction, and that the arch of 
the pubcs is more or less narrowed : 

Aud that the aspect of the acetabulum ou the flattened 
side of the pelvis iucliucs rather forwards, while ou the other 
side it looks almost directly outwards. 

lu the spccimeua preserved in the Vicuna Sluseum, the 
lumbar part of the vertebral column is distinctly curved towanis 
the abnormal side of the pelvis, 

Tliere is another form of unsymmctrical peUis, which it 
allied to the preceding, but subordinate to it in degree, and 
generally indeed is only just discernible. The deformity is 
found in pei'sons in whom the last lumbar has on one side 
been converted into a sr.cral vertebra. The iue<iuality in 
the pelris consists in its greater capo^'ity on the side of tlic 
anomaly in the lumbar vertebra, the linca innominata of that 
aide describing a larger and shallower eun'c, and being more 
inclined than its fellow. The opiwsitc half of the pehns is in 
the contrary state; aud with that state is combined a slight 

in, 17 
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currjiture and rotation of the vertebra: towards the lem capactooii 
side, — an anomaly which is renxarkable for the aiialo^iy it 
bears to the condition of the pelvis in lateral curvature, aud 
which is oonatautly found iu the lumbar region of the spine 
vliencver it9 last vertebra is thus cnuvcrted into a sacral. 
In cases iu which tlii« peculiarity in the last lumbar vertebra 
exists on both aides, the projection of the promoutory is very 
slight, the conjugate diameter is great, and the inclination of 
the pelvis considerable. 

Almost all the obliquities of the pelvis which come on after 
birth are of rickety origin. We hare seen that when the 
sacrum, and consequently the pelvis, incline too much back- 
ward, and the latter Is at the same time narrowed symmetrically, 
a compensatory curvature forward, a genuine lordosis, takes 
place in the lumbar region. In the same manner, when one 
side of the pelns is contracted in consequence of a deviation 
of the sacrum from its mesial direction, the anterior curvature 
tn the loins inclines somewhat latcruUy towards the contracted 
tide. Thus the obhquities of the pelvis, in cases of rickets, 
are at once the starting point aud the occasion for lateral, or 
more commonly antcro-lateral, curvatures in the ioins ; and 
these are itucccedcd by supplcmeutid dcrintions of the dorsal 
part of the column towards the opposite side and backwards. 
Such is the stiite of the spine when the deviation is a compound 
one; aud the conclusiou to which au analysis of it leads is the 
same, so fiur as regards the defonnity of the pelvis, as that which 
was elicited by an examinntion of the oonditiou of the pelvis in 
primary lateral cunature : in both cases, the abnormal half of 
the pelvis is on the side opposite to the dorsal curve of the spine. 
G. The triamjular peiviit. — "VSHien the amount of this kind 
of deformity is slight, the inlet of the pelvis forms a triangle, 
with its angles rounded olT, and the sacrum for its base. In a 
higher decree of it, the ades of the triangle become convex, and 
encroach upon the pelvic canity, aud after a time the base 
projects iuward too ; the throe sides then unite at very acute 
angles, and the upper aperture of the pelvis acquires the shape 
of a heart on playing-cards. The deformity may even go farther ; 
both sides of the triangle, or it may be one only, approximating 
to the base so much as to bring the promontory into contact, 
and even into union with them, just above the acctabula. 
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The triangular pelvis in the extrcmc»t iustancc of contractiou. 
The ilia are bo compressed from before bacltwarcl that their 
venter becomes a narrow fissure; the symphysis pubis forms a 
beak-like prominence ; the arch of the pubcs narrows con- 
siderably, and may even be obliterated ; the tubera ischii 
approach each other; and as the promontory and the himbar 
part of the spine sink down into the cft\'ity of the pelvis, the 
sacrum beneath presents a curved anterior surface, or may be 
bent at au au^lc. 

The trian^ilar pelvis is, for the most part, a result of raollities 
ossium ; but it is an error to ascribe it exclusively to that 
disease. Mollitics ossium may undoubtedly be the cause of 
every decided and advanced degree of triaugular pelvis, but 
minor degrees of it arc sometimes due to rickets. In extreme 
cases there is less inclination of tlic peU-is than usual, and it is 
sometimes even raised above the horizontal liuc. 

The form and position of the pelvis undergo an interesting 
change after so-called coxatgia : for the dislocjition of the 
femur upward and backward, ^Ylueh takes place in that dis- 
ease, when it occurs only on one side, destroys the symmetry 
of the pclWa iu a remarkable manner, aud renders it oblique ; 
and the same change occurs when the dislocation is the result 
of violence. The general characters of the deformity are, that 
the whole os inuominatum becomes wasted and small, the ilium 
assumes nearly a vertical direction, the upper aperture becomes 
eulargcd, aud the pelvis acquiresi an abnormal inclination. In 
other respects its characters present many varieties which may 
depend upon the extent of the dwplaccmeut, upon the condition 
of the joint as to mobility or anchylosis after the diseased 
prtKiess has ceased, or, supposing the limb to have been move- 
able, opou its having been used afterwards or not. 

a. In cases of coxalgia on both sides, iu which a layer of 
more or less dense fibrous tissue binds a rcmnaut of tlic head 
of the femur, or the stump of its neck, to the upper margin of 
the wasted acetabulum, and iu which, therefore, some mobili^ 
of the limb remains, the ossa inuominata are attenuated, espe- 
cially at the pubes aud ischium, and the whole cavity of the 
pdris is enlarged. The latter change is partly duo to the 
mttenuation of the bones ; but it can be traced, at [tarticular 
parti of the pelvis, to other circumstances. The iulct is enlarged 
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hf the cam at tW Eacft innawiuCa hecoaiiog ahaUower^ and 
bjr Uie dinppear»Dee of ^ Qeo-pcctiBesI eminmoe, and of tiie 
•■^ at tke iMio-aiK ijiMfaaiMlRMii ; tbc cantr of the pclris 
ncnMct in ne apaaatknaSfy, at the expcnie of the basis of 
the wasted aoetabuU ; and the tctt striking dilatation of the 
outlet it dae to tbe lepaiatiBB of the iachia from each other. 
Hut a^antioo of the ndua i* attribotcd br Hiilshur to the 
actioo of tho«e rotatiiig mosdes of the (emur which arise 5vm 
the tuber ischii ; for. as the vhole veigfat of the body falls on 
them, ther draw the iachia ontvaids, and, coosequently, 
asunder. The angle beneath the pobes thiu becomes obtuse 
and may even be dianged into a afaaUov aieh. The ilia asaumt 
nearly a rertiod podtioD, partly in oooaequence of the alM 
dominal moscles attached to them heing stretched by the 
siiiliiiifi: of the pelvis, and perhaps, aUo, from the pressure of the 
displaced head^ or stump of the femur, against the upper pari 
of their outer surface. 

The wasting and enlai^ment thns described, diminish the 
height of the pelvic cavity, aud the length of ita axi3 ; the pelvis 
itself is depressed, and has a greater iaclination than natural, 
and the lumbar part of the spiue forms an arch, directed, 
forward, which varies in degree^ acoordiug to the amount 
the inclination of the )>elns. 

/3. In cases in whicli .similar changes have been produced 
by coinlgia in the articular structure!) of the hip, but on one 
side only, the os innomiuatum of that side brcomes thin, and 
iu couscqucnce of some tlatteuing and sinking of the linca 
arciiata, uud of a distortion of the ttncral and lumbar vertebra;, 
which has yet to be described, the inlet of the pelvis is enlarged 
on tho same side. The capacity of the pelvis is also increased ; 
but the tixe of the outlet varies, according as the limb cun- 
iiceted with the diseased joint has been used or not. If it 
hHV(! been used, tho correapouding tuber ischii projects out- 
ward, aiid tbe dimensions of that side of the outlet are 
increased ; but if not, the weight of the body, in walking and 
stjuidiiig, will hiive been stistaincd, in whole or in part, by the 
Mound liiiil), wliile the actions of the diseased joint will have 
been awiitcd, or quite supplied, by the use of a stick or 
crutch. TliG luher ischii, in that case, is not eicrtcd ; but, on 
Lho coutnuy, the wiuliug which accompuui&i tho iiroeess of 
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repair, the shrinking of the acetabulum, the angular bending 
of the OH innuminatum, and, in many cjises, tlic inward direc- 
tion which is given to the femnr while the patient is lyinj; in 
bed, and which is afterwards retained, all tend to force tlie 
tuber ischii inward, especially towards the coccyx, and thus to 
contract tlie outlet of the pelris on the side of the disease. 

Moreover, the ilium un thii side becomes so nearly vertical, 
that the distance between \U anterior superior spine and the up[>er 
border of the symphysis pubis, is manifestly lessened : the height 
of- the same half of the pelvis is diiuiuished ; it is depressed, that 
is to say, its inclination i» greater than that of the other side; and 
the sacrum is both inclined backward on the side of the dis- 
cnscd joint, and rotated luwards it. The two halves of the pelvis, 
therefore, are not symmetrical ; and the error of symmetry will 
increase, in proportion as the acetabulum of the sound joint is 
driven inward and upwards, to receive the weight which the 
curved spinal cohunn directs upon it; — iu proportion, that is, 
as the pelvis beeomes contracted on the sound sidc^ while it is 
enlarged on tlie diseased. The difference between the two sides 
will increase, too, so long as the bones continue soft. 

As the curvature of the vertebral cohimn^ which has been 
referred to, is for the purpose of compensating for the obliquity 
uf the pelvis, it is directed forward and towards the side 
opposite to the coxalgia, tliat is, towards the heallhy, or nar- 
rower, half of the pelvis. It is a curvature which compensates 
for the deviation of the sacrum, and if it be itself eonsiderublc, 
it is followed by a curvature iu the dorsal region towards (lie 
opposite side. In this, again, we find a correspondence with 
the rule laid down as to the relation of deformities uf the pelvis 
to primary lateral curvatures, that the pelvis is contracted, &c.j 
on the side op|>osite to the dorsal curve. 

■y. When the morbid process has ended in complete anchy- 
losis, the linea arcunta and the bottom of the acetabulum, on 
the diseased side, become not only flattened but augular; in 
fact, the whole os innominatum, wasted in all its separate 
parts, bends at an angle projecting outward, which is formed 
in the seat of the old acetabulum, — in the osseous cicatrix 
corresponding to the previous disorgauization. The ilium 
ineliues inward and forward, the ischium iuwaid and backward ; 
the promontory encroaches on the healthy side of the pelvis ; 
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and AS the symphysis pubis is drawn by the angular distortion 
of the innominntum tovards the side of the diseiiso, the linen 
HTCuaLa of the healthy side runs in a straight direction forward 
to reach the displaced syraphyttis. 

S. Under certain circomstances, which have not as yet been 
clearly ascertained, the pelvis is found to have all the anomaUea, 
already montioncd, as results of coiLalgia, but to be elevated, 
and to have less inclination on the diseased side ; although, at 
the same time, the extcut of tbe consecutive luxation is not 
greater than that which has been presumed in the foregoing 
description, nor has the process terminated in a different 
manner. (Compare Querin.) 

t. On the other hand, it certainly happens after complete 
dislocation upward and backward upon the ontcr surface of 
the ilium, whether it be the result of violcucc, or bavc occurred 
in the c-uurse of coxalgia, that the pelvis is raised, and has leas 
inclination on the diseased side. This pcenlianty was attributed 
by Gucrin to the action of the stretched psoas and ihacus 
muscles ; and there may be observed, at the base of the auteiior 
inferior spine of the iliiun, a more or less distinct impression 
or furrow, which has been made by the prcsiture of the common 
tendon of those muscles. The same condition is found when 
the disease terminates in anchylosis^ after having destroyed the 
liead and neck of the femur. The small trochanter is drawn 
upward against the border of the acetabulum, and is also 
turned backwanl liy the inversion of the limb. 

Besides those deformities of the canity and the outlet of the 
pelvis, which either accompany, or may be iuferrcd fnim the 
abnormal states we have already considered, there are several 
others of independent origin. They depend chiefly upou the 
sacrum, whether it be too much flattened or too much excavated, 
upon unusual projection of the coccyx inwards, upon excessive 
width or narrowness of the arch of the pubcs, &c. 



§ 3. Deviations from the healthy Condition of the Articulations 
of the Pelvis, and Solutions uflhe Coniinnity of its Bones. — Tlicre 
are various circumstances under which the synchondroses are 
liable to become more or lens loose. Not only may they be 
torn asundrr by considerable mechanical violence, bnt, in 
pregnnncy, the firmness with which they connect the bones ia 
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slightly cKminishcd, the 6bro-cartilng(» becoming Hucculcut, 
soft, (and vaacular ?) : in the act of parturition the fibro-carlilag™ 
may be very much stretched, and even partially separated from 
the bone. When puei-pcral diseases of a very malignant type 
eome on after labour, the cartilages may be partly or entirely 
removed by the destructiye suppuration, aud the bones thus 
Heparatcd from one another. 

On the other hand, the bones of the pelvis may be too closely 
connected together, aud anchylosis may take place betwecu 
them. It is usually effected by bridge-like processes of bone 
whicb pass from the margin of the articidnr surface of one bone 
to that of the other, aud as it were enclose the fibro-cnrtilngc 
in a kind of capsule : it very rarely happens, that there is any 
union of the articulating surfaces themselves ; and it is not 
fisccrtaiocd whether, when that is the case, the fibro>cartilages 
themselves ossify, or whether, as is more probable, new osseous 
matter is formed on the articulating surfaces of the old bone, 
whilst the tibro-cartilage is absorbed. Auchylosis of the sacro- 
iliac joiut is met with now and then, but it is rarely found 
at the pubes. 

Fractures of the pelvis do not generally take place without 
very considerable external violence, such as a fall from a great 
height, being run over, or buried beneath falling piu-th. They 
seldom unite vithout permanent displacement of the fmgmcnts. 



§ 4. Hypero$toai», Atrr/phy, and Diseases oftfw Texture oftfw 
Bones of the Peivis. — With the exception of those oateopbytes, 
which form on the pelvis, in consequence of iuHammatory pro- 
cesses, or caries in the hip-joint, we find hyperostosis but 
rarely in the pelvic bones: whilst atrophy, especially of one 
half of the pelvis, is frctiuontly met with after coxalgia and the 
several dislocations of the femur. 

Caries luid necrosis occur in the [>clvis, chiefly as con- 
sequences of disease in the hip-joint ; they arise sometimes also 
from the pressure of the bed, from the suppuration of lymphatic 
glands, muscles, &c. 

Rickets and mollities ossium occasion the deformities of the 
pelvia already described. 

On the subject of adventitious growths it may he mentioned, 
in addition to what has been stated already, that the cnrics 
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which comes od in tho bones of the pelvis is freqnently of 
tubercular nature; and that cancer occurs in thcui, not only in 
the form of primary tumours, which sometimfs ntlain a great 
magnitude, and have an abundant bony skeleton, but also, 
secondarily, by the advance of cancer &um the rectum, ntenUj 
or vagina. 

OF THE BXTREMITIKS. 

§ 1. Dffectire and Excessive Dei'elopment. — The former chiss 
includes those cases in which one, or more, or all iif the 
extremities, or some part of one of them, is wanting, or in 
which their dcvelopmeut is arrested. In the upper extremity 
it may happen that there is uo hnmenis, or that one or both 
of the bones of the fore-arm are absent, or, if present, are in a 
rudimentary stale. The hand vrill then be found articulated 
to the humerus, or to the scapula, according to the special 
deficiency of the intermediate bones. The hand tUelf may not 
exist At all, or only a piirt of it may be developed. In the case 
of partial deficiency of the hand, a correspoudencc is observed, 
both in the carpus, the metacarpus, and the fingers, with tho 
character of the defective development in the fore-arm : when 
the radius is wanting, the thumb and forefinger, with ro much 
of the carpus as belongs to them, arc wanting too ; and the other 
fingers, and their carpal elementa, do not exist when there is 
no ulna ; hut when cither bone of the fore-arm is iu a rudi- 
mentary state, some trace of tho corresponding part of the 
hand, an incomplete finger, for instance, can also be found. 
Again, the baud may terminate at the nietacarpui-, or in unc or 
more incomplctely-foruied fingers ; and, laAtly, in some cases, 
a fusion of the bones of the metacarpus and fingers is ob- 
served. 

Deficiencies of the same kind occur in the skeleton of the 
lower extremities. Only in them a peculiar fusion of the 
Iwnes takes place, which is known by tlie name of the Syren 
monstrosity. The bones, in this case, are also rotated on their 
axes fonvard. 

Thr cliicf instances of ejects of dcTelopnicnt are those in 
which sn[)ernumerary fingers and toes, or the last phalanx of 
ni) ndfbtioual finger or toe exist : they occur in persons who 
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may be othermsc well formed. The development of additional 
lung bunes and limbs, whether complete or incomplete^ in- 
dicates a tendency to dupUcatiou in the whole body. 

§ 2. Morbid Varietieg in ftoinl of Sire.— Under this head 
may be included that disproportion in length affecting all the 
limbs, or the thoracic or nbdouiiual extrcmiticii oiily, which 
dates from the period of their original formation : it is of most 
importance when it affects the boucs of a single extremity 
or of one segment of an extremity. Thus the humerus or 
one of the bones of the forearm may be found shortened in 
a remarkable degree, and in the latter case some anomaly will 
exiiit in the urticulatiun uf the carpUH, &c., to the fingers and 
toes : Romctimes a bone exceeds its natural growth, and reaches 
a monstrous and disfiguring size. 

A bone is liable to an interruption of its growth at any 
period, or it may be the seat of atrophy ; in either case, the 
whole, or part, of an extremity, will present an instance of 
acquired smallucss of size. Instances of this kind are fre- 
quently met with after exhaustive processes of disease and 
repair, either in bones or in the soft parts adjoining them, 
after iulhimmatiou and suppuration in them, fracture, caries, 
necrosis, and rickets, al^er unreduced dislocations, neuralgia, 
paralysis, &c. 

§ 3. Deviations of F(/r«j.— These are very numerous, in- 
dependently of those which arise from defect or excess in the 
original formation of the bones. The bones are variously 
misshapen in dwarfs, in cases of hyperostosis, after the loss of 
substance produced by caries, from osteoporosis, &c. ; and their 
form is altered still more after fractures which have united 
with the fragments displaced, and after permoucut dislocations; 
but the most remarkable dcfonuities of all arc the various bond- 
ings and curvatures of the long bones which are produced by 
rickets, &c., especially in the lower extreraitics. 

^ 4. SohiioHs of Continuity. — Every form of solution of 
continuity is exceedingly common in tlie bones of the ex- 
tremities, but fracture is the most so. The whole subject has 
been considered in general already, and it only remains to 
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treat in particular of fractures of the neck of the femur and of 
the patella. 

Fractures of the neck of the femur are, for practical pnr- 
poseSj (li^'i(1e(l into thn^e within the capitular ligament and tho«e 
extcroal to it. The former may occupy any spot intermediate 
betH'Ccu the head of the bone and the iuscrtiou of the capsular 
ligament. Its plane is sumetimcs transverse, but more com- 
monly it is oblique : in the latter case, it either runs through 
the base of the neck near the insertion of the capsule, or, 
which is more frequent, passes somewhat further out and tra- 
verses the great trochauter. 

Moreorer, the two kinds of injury may he complicated to- 
gether, the same fracture beiug partly within and partly with- 
out the capsule ; and again, there may be one fracture within 
the capsule, aud a difTerent one cxterual to it, running through 
the trochanters. 

The diagnosis of these fractures has for a long time engaged 
much of the attention of surgeons ; but the fracture within the 
capsule has been the chief subject of investigation, with reference 
to the question of its reuniting by means of bony calhis. 

So rarely is this fracture reunited by bone^ that many have 
doubted the fact ; and on this account, as well as from the fre- 
quency of the accident, it is important to be acquainted with the 
changes which, in different cases, take place in the fragmcntit. 

It is often observed, in very decrepit persons, that even after 
a long period no trace of inflammation and exudation is disr- 
coverable upon the fractured surfaces. The cn]>sule is slightly 
reddened and swollen ; but the only change in the surfaces of 
the fragments is, that they are smoothed off in a marked degree 
by absorption. There arc some cases in which, though the 
fragments present no mark of reaction, they nre absorbed to 
such an extent, that the head of the femur forms a flattened, 
or concavo-convex disc, and its neck has almost entirely dis- 
appeared. 

Sometimes partial necrosis takes place iu the fragments, and 
the subsequent n,'«ction degenerates into suppurative inflnm- 
roatinn of the bone and articular capsule, and caries within 
the joint. 

Usually the fragments, thus diminished more or \ca» in sixc 
by absorpiiou, are covered witli a fihroid (ligamentous) tiasuo. 
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This covering is, in fact, callus, arrested in the progress of 
its development to bunc, but in which now and then a few 
isolated splinters, or needle-like growths of new hone, rio form. 
The fibroid tissue occasioually senes to bind the friigroents 
closely together ; but more commonly it is drawu out into 
ligamentous cords, which are inserted into the margins of the 
fractured surfiices, and compose altogether a tolerably complete 
capsule : such a capsule connects the fragments but loosely 
together, and their surfaces are moveable over one another. 
Or, agaiu, there may be no ligatnentouH bands formed, and 
the surfaces of the fragments, unconnected with one another, 
but covered with the fibroid exu(lation_, may articidate together 
within the old capsule. The false joint resulting has a freedom 
of motion proportioned to the quantity of the fragments which 
has been removed by absorption. 

Tlic rubbing of the surfaces against one another gradually 
wears down their Gbroid covering of callus; it gradually, also, 
renders them smooth, and produces an ivory-like condonwition 
of tlieir spongy tissue. Hence, when the covering is entirely 
removed, two bare, smooth surfaces of bone, ghstening and 
poHshed like ivory, are left to articulate together. 

The false joint thus produced varies in its form. Some- 
times two tolerably flat and even stirfaces are applied to one 
another ; at otiier times, one of the fractured surfaeca is slightly 
hollowed out into an articular cavity, and the other forms an 
articular head. Accordingly, at one time the stump of the 
neck is rounded off, and fits into the fractured surface next the 
head, which has been a little excavated ; while at another time, 
after absorption of the neck, the head of tlie bone moves in a 
l&rge and slightly concave articular surface, hollowed out be- 
tween the two trochanters. It is worthy of remark, that in 
the latter case the line of the insertion of the capsule recedes 
to an extent corres^K^ndiug with the absorption of the neck, 
and that the size of the articulation is thereby increased. 

In a specimen of fracture of the neck of the femur, in the 
Museum at Vicuna, a frapmeut of the head of the bone haviug 
fallen upon the fractured surface of the neck, and become 
bound to it by Hgamentous tissue, articulates by its external and 
still cartilaginous surface, with the fractured surface of the rest 
of the head. 
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The fragments ftrc, in tK>me casei, uneven and itcrrated, and be- 
come wedged into each other at the time of the occarrenrc of tlio 
fracture j their surfaces then unite together by fibroid cnUus. 

lu a more frequent iufitaucc of this kind of acddL-ui, the 
neck of the bone becomes implanted in the spongr tiame xjf 
the great trochanter. 

While these changes arc going on in the fragments of the 
bone, the capsule of the joint becomes avullenj and its contents 
more or Ices turbid : it also frequently forms adhesims of a 
cellular or ligamentous nature, with the fibrous investment of 
the neck of the hone, as well as vith the fibroid calliu npoD 
the fractured surfaces. 

In sume extremely rare instances the fragments do unite 
n-ithin the capsule by means of bone ; it is a mode of union 
which is almost always very slowly accomplished, and in which 
there is considerable shortening of the neck of the bone. That 
fracture, too, in which the neck of the bone is driven into the 
spongy tissue of the trochanter has been seen repaired by bony 
callus. 

The rarity of union of iutra-capsular fracture of the neck of 
the femur by bone, when the accident is so frequent, has for a 
long time elicited much research into the rea:ii>u.'i why the 
customary mode of repair does not take place in this instance. 
Many reasons have been assigned for it, but it must be ac- 
knowledged that none of them is satisfactory. Amongst them 
are the following : 

a. In general, the advanced age of the persons in whom the ac- 
cident occurs; and, in piirticular, astate of atrophy of the skeleton. 

|3. lusu£Scient nutrition of the separated head of the bone, 
by the few vessels that enter it through the ligamentum teres. 

•y. The presence of synovia &nd other effusions between the 
fractured surfaces. 

S. The difficulty of securing and maintaining proper adapta- 
tion of the fragments to each other, and the want of some 
permanent pressure to effect it : and, lastly, 

t. Want of rest. 

No one of these reasons, as has been stated, sufliciently 
explains the matter. Tliat no reaction take~H place in the 
fractured neck of the femur iu an aged and decrepit person is 
intelligible, because the same fact is very often observed in 
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such persons in fractui-cs clsevhcrc : but this does not explain 
why the formation of callus should be »o backward gCDerally, 
even under less unfavorable circnmstancesj and why the proper 
changes in it should be so commonly frustrated, 'fhis con- 
sideration derives additional importance from the £nct, that in 
the majority of cases, and even as a rule, no bony union takes 
place in fractures of any bony structures which arc enclosed 
within an articular capsule. 

On more closely examining the subject, the principal con- 
ditions appear to be two : the first is, that no primary or pro- 
visional callus whatever is formed. ; aud the second is, that 
the secondary or definitive callus is arrested in its development 
at the sta^ of fibroid (Ugamentous) tissue. It is the want 
of the first callus that, for the most part at least, arrests the 
growth of the later callus, and commonly leads to the formation 
of a false joint. The only object now, therefore, is to determine 
the reasons why no provisional callus is throMn out. 

The following circumstances appear to me to be the chief 
impediments : 

1. The small amonnt of vitscularity possessed by that portion 
of the fibrous capsule of the joiul, which occupies the place of 
periosteum ; to which, as well as to the density of its structure, 
and, more especially, to its close adhesion to the bone, it must 
be attribulfd, tliat uo cxudatiou, preliminary to the formation 
of the provisional callus, takes place between the bone and its 
fibrous investment. 

2. But the principal cause is the small share M-liich the soft 
parts tjike in the reactionary process : they are placed at some 
distance from the seat of fracture; and the distance is further 
increased by distension of the capsule with exudation : in ad- 
dition to this it happens that the exudation, whether in con- 
sequence of its being diluted with synovial fluid, or ^m iU 
original quahty, almost never becomes organiztid to bone. 

It is, tliereforc, the want of the first callus and of that firm 
fixing of the fragments which should be effected by it, tbat 
really prevents any union of the fragments by bone, that inter- 
feres with the production of the secondary callus, and leads to the 
formation of a false joint ; and the influence of this deficiency 
ia, in onliniiry cases, gix-ater in piiiportion i\a the difficulties 
enumerated under tht: heads t and i arc brought into action. 
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However constant the failure iu the production of callus at 
the scat of fracture itself, jot now and then the growth in 
question does occur in other places, when an energetic re- 
actionary process springs up aiouud. Thus, sometimes shallow 
cup-tike masses of callus are developed on the enlarged capsule 
of the joint ; in other case-*, espetnalty those in which the neck 
of the femur is driven into the substance of the trochanter, callus 
is poured out upon and around that process ; and in some other 
rare cases the head of the bone unites with the acetabulum br 
a deposit of callus, which produces atrophy of the cartilage 
covering the bones, and takes its place. 

Fracture external to the capsule is generally repaired by 
bony uuiou, but sometimes a false joint is formed. Even in 
the former case, the union is attended with some deformity, 
either displacement of the fragments and ehortening of the 
extremity, or shortening, and a more horizontal position than 
natural of the neck of the femur. Sometimes, too, the neck 
is driven into the spongy tissue of the upper end of the femur. 

Fractures of the neck of the femur, as I have already 
mentioned, are of frequent occurrence. Their principal pre- 
disposing causes are advaiiced age and senile atrophy of the 
bones. To these may be added, the depression and more 
nearly horizuutal direction, which is peculiar to the neck, of 
the femur in old age ; and as that position of the neck is the 
normal condition in the femide, it is supposed to account for 
tbe greater frcq^ucucy of the accident in the female sex. The 
external cause is usually a fall upon the trochanter, or a ibll 
vertically upon the foet and knees. 

Transverse fracture of the patella requires notice, because 
of the cousidcrablc displacement M-hich attends the repair of 
the injury. The capsule of the knee joint is enlarged up- 
ward on the femur to a corresponding degree. 



^ 5. VUeates of Texture. — Like hyperostosis, these diseases 
have been sufficiently described iu the Chapter on Diseases of 
the Bones in general. 
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CARTii-AnKft RrB nntunOIv divided into the tnie and the 
fibrouK^ and according!}' the morbid uficctioiiH of each kind 
require to be separately noticed. 

§ 1. Deficiency and ExceM of Development. — An absohitc 
primordial deficiency of these structures is seen only in con- 
currence with the entire ubscnce or partial development of 
organs, into the composition of which they enter. 

So, too, an original excess of their development is very rarely 
met with, unless those parts, of which they form the ground- 
work, he more or less completely double. Now and then, 
however, some small supernumerary pieces of cartilage are 
observed on tlie external ear, the nose, and the larynx, and 
especially at the iulet of the last-meutioued part. 

But during extra- uterine life, the production of carti- 
lage is a less unusual occurrence. It approximates in tlie 
character of its texture sometimes to true curtilage, and 
aomctimcs to fibro-cartilagc. Many of the false joints formed 
in cases of ununited fracture present instances of this growth 
in the vhite substance which invests the broken ends of the 
boue: cartilage is developed in many of the tendons, and in 
that situation it usually ossifies : the enchondronia, which is 
met with in the bones and diflerent soft parts, alTurds another 
example of the same kind, &c. It is, however, necessary to 
remark, that many productions which have been hitherto 
reputed cartilaginous, or fibro-cartilaginous, we discovered by 
closer examination not to belong to either class : such, for 
iustance, as the majority of the so-called loose cartilages in 
•erout and synovial cavities, the cartilage fuuud in encysted 
tumours, and in the parenchvmn of organs, as the uterus or 
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thyroid gland, and what are called cartilaginous transformatioua 
of serous mcmbmucs and of the inner coat of the vessels. 
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^ 2. Deviations in Size. — There appears to be no genuine 
hypertrophy of cartilages. Not nnfrcquently, indeed, they arc 
fouud irropilnrly swollen in joints, in which fibroid growths 
hang from the bynovifU mcmbrauc, in which the articular ends 
■ of the bones are deformed by gout, &c. ; but this is a con- 
«oquence of disease of their texture, especially of their inter- 
cellular substance. The same diseased condition precedes their 
wearing down or atrophy, which is often found considerably ad- 
Tanced at the same time that this apparcut hypertrophy exists 
elsewhere. Atrophy, like hypertrophy of the cartilages of joints, 
occurs only when there has been some prenons disease of 
their texture : it cliicfly aflfects the large articulations, selecting 
especially the hip and knee. The loss of substance goes on 
graduiilly, and quite independently of contact with purulent 
matter in the joint. 

On opening such a joint one or more spots of various sixe are 
found, tit which some of the substnnce of the cartilage is loat. 
The margins of the defective spots arc irregular, slnnotis, and 
indented : the depth to which they reach varies, but they very 
commonly extend through the whole tliicknc^is of thccartilaga, 
If any of it still remain, it is of a dull white colour, and has 
lost its glistening and homogeneous appearance; it seems to 
have assumed a filamentous velvety texture, and is at the same 
time softer than natural, moist, and succulent. Not nnfrc- 
quently it is covered over with a eel lulo- gelatinous vascular 
substance. When the cartilage has been removed in its whole 
thickness, there is some variety in the state of the surface of 
the bone : it is sometimes, and no doubt always when firat 
denuded, invested with a dehcate celhilo- gelatinous organized 
substance, which fills up the aperture in the cartilage ; at other 
times, especially at a later stage, it is covered with a white 
fibroid tissue, into which the organized suhstaace just men- 
tioned has been converted ; in a third case, it may be literally- 
laid bare, and it then has a smooth appearance, as if it had 
been polished ; it is whiter than Ihe adjoining part of the 
bone, and dtnser, as well as whiter than natural, to some depth, 
fifom the surface. 
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The cartilnges are very frequently found thua changed in 
some one part of a joints wbca no alteration is perceptible 
in the texture of tlic other articular structures, or in the 
chamcter of the synovial fluid. But when the cartilage is lust 
at several places, and the defective spota are more extensive 
and coalesce, various auomalios arc noticed in the other 
articular structures, — auuinalics which arc compounded of 
those already depicted, at pp. 173 and 200, as consecutive 
iuduratiou of the articulnr extremities of the buues, imd a 
derangement of the joint, which is probably of gouty nature. 

Attention has recently been attracted to this dittease of 
articiUar cartilnge«, by the interest which the subject of diseases 
of joints has excited, especially iu Kugland, and more par- 
ticulariy vith reference to their etiology and nosological 
import. Tn my own opinion, which is founded upon repeated 
inrestigation!^, tbe wasting of the cartilages is occasioned by 
MUie previous disorder in the cancellous structure of the 
articular ends of the bones, especially by their more or less 
intense inflammatory rarefaction, and consequent condensation. 
The first derangement of the texture of the cartilage is pro- 
duced by the cxiid:i.tiun cft'used into it from the adjoining 
bone. As the secondary process of induration goes on, the 
notrient vascular apparatus of the spongy extremity of the 
bone becomes atrophied; and the fuilher the induration ad- 
vances, the mure certain is the waiting of the previously 
diseased cartilage, for the extent and the degree of its atrophy 
correspond with the extent and intensity of the induration. 
The idea that this loss of substance arises from a true ulcerative 
destruction is altogether erroneous ; neither at the spot itself, 
nor in the healthy condition of all the other articular struc- 
tures, is there auythiug to countenance it. 

In advanced cases, the cartilages may bo entirely absorbed, 
or reduced to a few tliin rcnniantH, which are commonly situated 
at the borders of the articular surfaces. The opposite bones 
are thus brought into contact, and the ivory-like polish of their 
surfaces makes up, in some measure, for the loss of the car- 
tilages. The disease is commonly known in Germany as the 
cbuniated condition of joint, the name which was given to it 
by Lobstein. In its higher degrees it is asst)ciatcd with other 
Anomalies, which have already been mentioned as occurring in 
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the articuliifcionA, and wbkL hate jet to be c oUe ct ed aad 
uranged together in the article on DiieMea of Joutfa. It 
mtut be dutinguixhcd from other ctaes in whidi a UBilar, 
much leM marked^ ivor}- condeixactiaa aad poSA of t^ 
culftr Rurfaces of the bouea, coeoeedft to tb« da u uet iu a of the 
articular cartilages by ulceration, aud in which, accardmglyji 
the cbaiige in the spongy tiunc uf the bone » not the 
aflcction, but ia due tu the loss of the cartilage. 

Atrophy of cartilage, and the change in the cancel 
structure, which gives rise to it, are most frequentlT met 
in advanced life. It is a remarkable fact, to irfajcb att< 
wan find directed by Gulliver, that the disease is apt to 
symmetrically in correitpondiug joints. 

The fibro-cartilages, which are most subject to atrophy, are 
those of the spine, llicy are found wasted in cunaturcs 
the column, espocially in cousideraljlc lateral cunutures; and 
much of them may be absorbed lu the couca^nties of the cufresy 
that the bodira of the vertebne come into immediate contact^ 
and unite together. But, under other circumstances, they 
play a power of resistance, which surpasses that of the bones; 
it 16 remarkable how little they yield to the pressure of aneu- 
rismal tumuum. Moreover, iu old age the iutervertebral discs ■■ 
subject to a form of atrophy, iu which, first, the soft cartiht* 
ginous substance that enters into their composition is absorbed, 
aud, at u later period, their fibrous texture : the)- become dry 
and friable, their central gelatinous portion becomes fibrooa, 
and partly disappears, leaving a cavity, which, as well as the 
peripheral parts of the disc, is filled with fat : the whole struc- 
ture takes on a dirty yellowish, or rusty-brown appearance, 
the fibres losing their lustre, aud becoming duU. 



^ 3. Solutions of Catit'muUy, — Lacerations of cartilagM! 
never occur without great external violence, and they rarely 
hajipcn alone ; cither Cractun^ of bone or lacerated wounds of 
■oft parts being combined with them. Fractures of the costal 
cartilages arc the most frequent; and either some ribs are 
^broken at the same time, or the thoracic viscera are ruptured. 
Lacerations are met with also at the synchondroses of the 
spine and pelvis; aud incomplete separations occasionally take 
ilaoe at some of the pelvic joints during difficult parturition. 
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These injuries are rcpnircd in various ways. The uniting 
medium is never fuuud to be new cartilaginous tissue. For 
the repair of injuries to true cartilages, tlie inflamed perichon- 
drium supplies an areolar substance, somewhat like ligament, 
or else a bony callus. The tendency to reunite in the latter 
way seems to be regulated by the proncuess of tlie cartilage 
to oasiRcation when in its natural stJite. Thus fractures of the 
costal cartilages generally unite by means of a cup-, or ring- 
shaped bony callus, which cnrloaes the fractured part in a sort 
of capsule. Injuries to the fibro- cartilages heal like wounds of 
cellular tissue and tendons. 



§ 4. Diaeasea of Texture. — The principal disease to which 
cartilage is liable is, — 

1. Inflammation, a subject of much discnesion, on which its 
anatomical cbaractcrs and experiment have bceu alike brought 
to bear. 

From onr present knowledge of the texture of cartilage, as 
well as from direct observation, we are compelled to deny, 
that true cartilage, while its texture is normal, ever inflames ; 
but we know by experience that, without bring the immediate 
seat of an iutlammator}' process, such a cartilage may sufler 
very serious, and sometimes very rapid, lesions of its texture, 
from the effect pniduccd on it by innHiumallon uf adjoining 
tissues, and by the products of that inflammation, and even 
from imperceptible anomalies in the composition of the syno- 
vial fluid. No doubt it is tins Hcu^itlvoncsi^ of cartilaginous 
tissue to the influence of neighbouring inflammation, and in- 
flammatory products, which has led to the presumption, that 
cartilage does itself inflame; and such a presumption would 
seem couflnned, if the adjoining inflammation were regarded as 
secondary to that of the cartilage. The structures which inflame 
in such close contact and relatiou with cartilages, and on which 
the changes in the cartilages now under consideration may iu 
some measure be studied, are the synonal membranes of large 
joints, the articular ends of bones, and perichondrium. The 
last- mentioned structure may be the seat of a primary inflam- 
nulioDj or may become involved in inflammation or ulceration 
gtnng on in other tissues, such as mucous and serous mem- 
btaoeSf rouftclei, &c. The vascularity which Mayo and Liston 
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it degenerates into a finely granular masa. The changes 
already described go on in the subjacent layer ; that is to say, 
the intercellular bubatnncc assumes a fibrous character, and fat 
is developed in remarkable abuudancc. When the costal carti- 
lagM suppurate in this manner, groups and bundles of peculiar, 
stiff, straight fibres are sometimes formed in the intercellular 
substance. 

Tliese changes are sometimes found occupying the whole 
surface of the articular cai-tilagcs uniformly, but mure com- 
monly they arc cunfiued tu certain sputs of various sizes. 

If the articular cndft of the bones be acutely inflamed, some 
of the product of the inflamraation which is effuaed upon their 
surface loosens the cartilage from tlicm ; and iu that case the 
change above described takes place in the c-artilage, so soon as 
the inflammation has extended to the synovial membrane, if it 
hare not dune so abrcady. 

The same changes in cartilage ensue when its perichon- 
dnnm is inflamed, and the purulent matter is cftused on the 
inner surface of that membrane: of this we have an instance 
in inflammation of the investing membrane of the cartilages of 
the larynx. They suffer iu the same manner if the perichon- 
drium be destroyed by ulceration advancing from other organs ; 
as is the case in the cartilages of the larynx when situated at 
the base of dcgcncrnted typhous, or tubercular ulcers ; or in the 
cartilages of the ribs, when there is any tuberculous ulceration 
of the costal pleura. 

It is an old and interesting observation, that ossification is 
apt to be induced in cartilages by the occurrence of inflam- 
mation in their vicinity ; but it takes place only in those carti- 
lages which by their physiolo^oal coustitution are wont to 
ossify, such as the cartilages of the ribs and larynx. 

Inflammation, though rarely met with in the fibro-cartilage^, 
does unquestionably occur in them ; but the changes it pro* 
duces in them differ somewhat from those just described. It 
is remarkable for its acute course, and for the rapid ulcerative 
destruction of the fihro-cartilagc to which it leads : its ana- 
tomical characters are much the same as those of inflammation 
of fibrous organs. An inflammation is somctimca met with in 
the inter-Tcrtebnil cartilages, which terminates sooner or later in 
suppuration, and is generally in the cud combined with inilam- 
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mntion wid caries of the bodies of the vertchnc, inflammatiou 
of the spiuiil nicmbranca, &c. 

After {Uflu'iilt pnrturition, the synchondroses of the pclris, 
and ospcciiilly the tibro- cartilage of the s^-topbyns pubis, arc 
subject to au inflammation of low type, which owes its origin 
to putrefiictivo (septic) phWbiti», and rapidly destroys the fibro- 
cartilage in a similar manner to the worst forms of patrc- 
faction. (Compare p. 56.) The cartilage is found inclosed in 
a capsule fdruicd uf the udjotuiiig ligamentous apparatus, hut 
It is changed into a ditUuciit, fetid pulp, resembling chocolate 
or cofTcc-grounds, or into a fluid sanies. Sometimes the dis- 
organised mass is fouud in an irrcg^ular cavity, having in- 
aintiatcd it«elf to various distances beneath the periosteum of 
the ne^hbouring bone. 

In the cartilnti:c« which Mieschcr has named the yellow 
cartilages, and m Inch have » gciicrHl connection with those 
now under considcratiou^ an inflammation occurs, which is 
mostly chronic in ixs course, and which, after loosening and 
swelling the tciturc uf the cartilage, usually tcrmiuutcs in 
atrophy and fibroid induration of it, and consequently in 
deformities of various kinds, llcucc the epiglottis, aud more 
frequently some of these structures about the tarsus, arc found 
puckered, bent, tilted upward or downward, &c. 

2. Oanijiration of carliiage. — Some of (he true cartilages 
arc, under various circumstances, vubjcct tu real ossification, 
to conversion into genuine bone. The thyroid aud cricoid 
enrlihi^'s ossify iu this manner in men at about forty years of 
age; aud ussificiitLon of the costal cartilages is so frequently 
obkurvcd in old persons, that it can only be looked upon as a 
|tnthological appearance whcu it ts fuuud at an earlier period of 
life. The eartihtges of the larynx ossify fntm different points : 
those of the ribs change to a dirty yellow colour in old age, 
become saturated with fat, and then ossify tn the miildlc, the 
oontral vascular canal enlarging so as to form a medullary 
rarity. The ussiflcation uf those laryngeal cartilages which. 
1 have mentioned, is ufleu excited and advanced by inflam- 
iiHvtioMS which extend to the perichondrium from without^ 
Mipftcially the inflammation which occurs at the base of 
lul-t irnlnr nlwrs and iu the neighbourhood of softening 
>,*'.il-U'li'< lleitce it sometimes happcus that tracheal phthisiit 
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is after a time complicated witli caries of the newly-formed 

bOQC. 

True ossification of ii iibro-carlilngc is in every case highly 
problematical. Tlie anchyloais of s}'nchon(iruseH wliicb appears 
to result from Ruch a change in the fibro-cnrtila^, is probably 
never pro<Iuccii by conversion of tliat structure into bone. 
Either new bone, in the form of an ostcopliytc, pusses between 
the mar^ns of the adjacent surfaces of the aiichyloHed bones, 
inclosing the fibro-cartilnge in a sort of capside; or the two 
bones arc united together in the whole extent of their ad- 
joining surfaces : in the latter case, there can be uo doubt 
that the new osseous matter is formed ou the surfaces of the 
old bone, while the fibro-cartilage is absorbed. In this class 
of cases arc included those rare ones of complete auchylosia 
of the sjnichondroses of the pehis and of the vertebral bodies: 
and aUied to it is another kind in which the vertcbnc are 
fused together ou the concavity of lateral curvatures in con- 
!*cqucnce of the absorptiou and displacement of the inteivcuiug 
eartilnges by pressure. 

On tlie other hand, several of the so-called yellow cartilages 
are, in very rare cases, the seat of a bony concretion, which is 
fonncd in some fibroid callus left iu them after chronic inflam- 
mation. The epiglottis is an iostance of this. 

8. Adventitious growths. — These growths iippear not to occur 
in the cartilogiuuus system, and certainly tliL-y do not in true 
cartilage. Its structure will resist the progrcAS of advancing 
cancer for n long time, and even altogctlicr. The cosital car- 
tilages do indeed disappear in the tiegcuenition of large iQatumory 
caiiaa*8, and the arj'ta-noid cartilages form a very remarkable 
exception to the rule ; for from what I have hitherto been able 
to ascertain, it appears as if the cancerous growths, or those 
suspected to be cancerous, which project into the larjTix, very 
commonly spring from thiwte cartilages. Tuberculous and can- 
cerous degenerations Bfl'ect the cartilages in the manner already 
described under the head uf Inflammation. 
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APPENDIX. 

ANOMALIES AND OlSBAtES OP JOINTC. 

Or all derifltinns from tlte healthy condition of Joints, the 
diMMes of texture are the most serious, both on account of 
their frequency, of their relations to other diseases, and of the 
varieties which they present in their earlier stage:), according 
to the particular Btructurc that whs affected first, among the 
many of which the compound apparatus of joints is composed. 
Moreover, they very often lead to altcratiouH in the relative 
position of the bones, and in the form of the joints, 

§ 1. Deficienctj and Exeeg» of Development . — Just as, when 
one or more bones are wanting, there is a deficiency of the 
corresponding joints, so in the opposite rase, supernumerary 
bones are nrticulatcd to the skeleton by additional joints. But 
sometimes joints are really absent ; or, when the bones which 
should compose them are incompletely developed, a mere indi- 
cation only of the articular structures exists. The osseous 
framework is partially developed and rudimentary ; the capsule 
of the joint is very small ; and when the hones fail much of 
their complete development, though the stump which represents 
their articular extremity be covered with cartilage, the capsule is 
detached, and the ligameuta arc partly or altofjctlier wanting. 
The joints by which supernumerary bones are attached arc very 
commonly defective ; and in cougenitAl anchylosis the articular 
apparatus is entirely absent. 

On the contrary, supcmuuierAry joints are met with, not 
only when there arc more bones than usual, but when their 
number is natural. Not an unfretjucnt example of the latter 
fact is shown in the connection of adjoining ribs together by 
means of an articulation. 

§ 2. Deviations of Form. — These deviations are extremely 
numerous and very varied in their character : sometimes they 
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arc congesita], nnd are caused by some fnult of original forma- 
tion ; at other times, and far more frequently, they we secondary, 
and occur either liefore or after birth, as consequences of per- 
manent dislocation of the bony atructurea of the joints, or of 
disease of their texture. 

The cst»tis of the furracr, or congenital, class may in general 
be reduced to unnatunilly large or small size of the heads, or 
prominences in joints, on the one hand, and to increased or 
diminished capacity of tlie fossa; ou the other. And the shape 
of articulations may be altered in varioiw ways by the Bhortness 
or nnnataral position of articular processes, or by pecuMaritiea 
iu their attachment to the shaft of the bone ; a fact of which 
the import has been shown in the instance of the neck of the 
femiu". 

The deformities of Joints which arc acquired after birth, are 
mucli more nnraeroua and more important : they consist, in 
general, of some uneven enlargement, flattening, or diminution, 
or of complete destruction of the head of au articulation; of 
dilatation, narrowing, or wasting of articular cavities ; of bend- 
ing of bones, and their articular processes, &c. 

§ 3. Alterations in the Contiguity of the Strttctwen of Joints. 
— The chief of these anomalies arc dislocation and anchylosis. 

Dislocation consists in the alipping of the portions of bones 
which compose a joint over one another, so that they enter into 
new relations of contiguity. It is evident that there may be 
many degrees of it ; and hence a di^itinction is drawn between 
complete luxation and incomplete, according as the articular 
surfaces arc entirely separated, or still remain in some contact 
with each other. 

There is a difference, too, between luxation from violence 
and spontaneous luxation, which occurs in the course, and ii 
a consequence, of inflammation and ulcerative destruction of 
joints, but yet, as will appear, is a consecutive, and not an 
essential, phenomenon of the disease. The former is a result of 
violent injury to a joint, or of transient or persisting immoderate 
muscular action, and it occurs most frequently iu joints which 
have freedom of motion. The greater the displacement, so much 
the more is it complicated with stretching, or rupture of the 
li^ments of the joint, and even with laceration of muscles, 
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Tendsy &c. Rapture of the ligamenU most commonly occurs 
in the dislocation of joiat« which have limited motion. Un- 
natural vidth or sballowDCss of the cavities of jointB, and too 
great len^h and Uxitr of their ligament*, predispose of cotirae 
to dislocation, and to the occurrence of it upon slight ocnuiona. 
The facility with which dislocation occurs in some indiridoals, 
and their ability to produce it at nill {habitual dislocation)j 
depend upon the same physical condition. 

Spontaneous luxation is usually the result of destruction of 
the bony parts of a joint, and of the retraction of the hut- 
roundiug mu9cle» which takes place in the course of the disease: 
the extent of displacement corresponds with the amount of 
destruction which bus occurred. A further account of thia 
condition will be more conTenientlj ^ren below. 

Lastly, luxation may be either congenital or acquired. Con- 
genital luxation has been only lately recognised : it has been 
observed in several joints, chiefly in the hip. Gu^rin regards 
it as probably the consequence of muscular rertraction in the 
foetus, just like club-foot, which is essentially a dislocation. 
Various other dislocatious may, like club-foot, be produced at 
later periods of life by muscular retraction. Congenital luxation, 
when examined in a growu-up pcraon, does not present such 
Htriking characters that it can he distinguished with certainty 
firom a dislocation which occurred in early childhoo*!, or even 
from one produced by muscular action before the bones were 
completely formed. It appears to mc to require a thorough 
exHminatiou of the paticut in order to determine any particular 
luxation to have been congenital ; for, in the hip-joint more 
particularly, the changes which arc produced by coxalgia bear 
a deceptive rescmblauce to congenital luxation, and many cases 
of that disease have, in the preparation, been looked upon as 
congenital dislocation. 

Luxation is followed by some more remote changes in the 
joint. The capnule becomes enlarged, and the place of its 
insertion altered : the articular cavities of the bones increase 
in nze, and undergo various changes in form ; and cor- 
respomling alterations are produced in the articular heads 
or prominences. In other coses, in which the dislocation is 
complete, the capsule wastes, and the bony cavities diminish 
in mie, or arc Ailed with muses of new osseous substance ; the 
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displaced head of the bone loses its character, and a new joint 
is formed. The cellular atructtires which sorrouiid the dislo- 
cated head inflame, aud frame a new capsule around it, which, 
for the most part, fits closely, is of fibroid structure, and has a 
sercms lining ; whilst the pressure of the head in its new 
position occasions a shallow articular excavation beneath it. 
In other cases, instead of lui excavation beneath the head^ a 
mass of callus springs up around it, and forms cither a hollow 
to receive it, or a level surface, which the head may be flattened 
in order to fit ; or, lastly, the callus may project, and that 
which was the artictdar head be excavated to receive it. 
Sometimes the quantity of new bone deposited around a 
dislocated head is very abundant, and retains it firmly in 
its place. 

In dislocations of long sCanding^, the pressure ujion the 
TBsaels and nerves interferes with the nutrition of the liLxatcd 
bone, and, like the aofl parts, it is found in a state of atrophy. 

Of anchylosis (stifl'ness of a joint) there arc many degrees. 
In the highest the joint is fixed by means of bone, — two hones 
which were connected by articulation, unite into one — synos- 
tosis. In slighter degrees the synovial membrane wastes, the 
cavity of the joint is obliterated, the articular extremities of 
the bones become bound together by means of a fibroid or 
cellular tissue, and the joint is still capable of some motion. 
These constitute true anchylosis, aud must be distiu^;uished 
from the stilfnesg of a joint which is produced by swelling, 
shrinking, aud tightness of the fibrous ligaments, or of the 
Coscia: which surround a joint, or that which arises from a con- 
tracted state of the muscles, &c. To such the name of false 
anchylosis is commonly applied. 

Anchylosis is, in most eases, the consequence of well-marked 
inflammation of a joint, aud frequently occurs, therefore, afler 
injuries in its neigh botirhood, or when cfu-ics or necrosis en- 
croaches upon it. But it comes on also without causes of this 
kind in joints which have long been unused ; especially in 
contracted joints, the articular surfaces of which have re- 
maineil for a long time in close contact with one another; 
and in old age, in which the diminished secretion of synona 
probably gives the first occasion to structural disease, and 
ulceration of the cartilages of the joint. 
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In bony aucliylons the articular cods are cither bound to- 
gether by flattened or ruuiidcd bridge-like groirths of bone 
which frequently foUow the course of the fibrous ligaments ; or 
they arc mo uuitcd in their whole thickness, that the two or 
more Imnes which composed the joint nov form but ons. 
Sometimes, on makin<; a section of an aochylosed joints in 
which there has Ijccn no previous loss of substance in the bone, 
a streak is seen which rcprenents the compact articular sur- 
face; but if that have been destroyed by suppuratiun, the 
spou^ substance of ouo bone is uninterruptedly continuous 
with that of the other. 

Anchylosis is sometimes confined to a single joint, sometimes 
it exists in several : a few cases have been observed in wliich 
nearly all the joints were anchylosed, and most of the syn- 
chondroses also. 

The joints in which anchylosis roost frequently occors are 
the hip, the elbow^ and the knee; next in order to them arc 
the joints of the foot and hand, then the shoulder, ami the 
articulation of the atlas and occiput, whilst that of the lower- 
jaw, and the stemo-clavicular, and acromial joints are veiy 
rarely aflccted. 

^ 4. Soiutiona of CoTttimiitt/. — To this class belonf* fractures 
of bone within the capsule of a joint, lacerations of the capsule 
and ligaments, disruption of the intcrarticular cartilages, of the 
cartilaginous covcringii of a joint. Sec., and all of them are 
results uf viuleuce. 

§ 5. Diseases of Textvre in Joints. — These diseases eom- 
menco either in the fibro-scrous cap.sulc8, or in the bones, 
and scarcely ever in the cartilaginous coverings of the ends of 
the b(»ie8 or in the intcrarticular cartilages. In the coui-se of 
disease, however, all the different textures composing the joint 
are affected, and in different ways: this remark applies especially 
to inflammation, which is by far the most frequent disease of 
joints. In treating of it, therefore, as well as of the other 
disea ses of texture to whicli reference must be made, t shall 
observe that diatincttou iu a manner as doaely aooordant with 
nature as poswhlc. 

1* ii^ammations. 
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a. Infiwnmation of the synovUii membranes of joints, — In 
the oon»idcratiou of this, as wcH as of the other diseases of 
synovial membnxnpaj frequent refpfpnc/? murt be made to the 
statements contained in the chapter on the Diseases of Serous 
Membranes in general (p. 17.) 

Inflammation of a syuovial capsule is sometimes a primary 
discuic, and occasioned either by various injuries, such as fracture 
vithiu or near the capsule, dislocation, &c., or by atmospheric 
influcnce»; in the latter case it is named rheumatic: sometimes 
it is secondar}', and residts from niclAstaaiit. It is also Tcry 
fircquently brought on by the inflammation of an adjoining 
tissue, as of the boues, or their articular extrcoiities, or by 
caries, necrosia, &c.j in the neighbourhood of the joint. 

Secondary inltammations — those which are the result of 
metastasis — occur chiefly in the larger joints, and cspcdally in 
the kiicc. 

Moreover, the inflammation may hare an acute course, or 
may be chronic. In cither case, it may produce any of the 
different exudations mentioned iu the chapter that has been 
rated, and may have in general the same tcrminatious. Tlie 
best marked inflammations in the structure under consideration 
arc those which furnish a purulent or a hemorrhagic exudation, 
and those the product of which becomes converted into tut>ercle. 
Wbeji the amuuut uf exudation, aud the consequcut enlarge- 
ment of the synovial membrane are consderahle, and when 
the diaeafte involves on the one hand, the cellular, muscular, 
and fibrous soil parts, and the ends of the bones on the 
other, the whole di.<iease constitutes that afl'ection which, from 
certain stages of its progress or from some one prominent 
character, is commonly called white swelling (fungus artieu> 
lonim, spontaneous luxation, Arthrocace). A case of this 
kind is most marked when the inflammation produces a pxuiUent 
exudation, and terminates in suppm-ativc destruction of the 
tissues of the joint, and when the exudation is tuberculous. 
Commencing originally in the spiovial membrane or in the 
articular ends of the bones, this affection generally, when it is 
far advanced, involves such various textures, and produces such 
degenemtion and destruction of them, that it costs some trouble 
to determine its original seat. And it is further important to 
remark, that whilst it is not altogether uncommon for it to 
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coimncuce in the articular ends of the bones, yet the synovial 
membrane is far more commonly the organ fint diseased. 
The iiif!animatioii of that membrane very often occurs in 
•ercral joints at the aame time; and with chronic inflammations 
of the larger s>'uovial merabnuies, there frequently coexist 
iuflAmmations of the same character, so far as the products 
arc conccmeJ, in large itcrous sacs, such as the plcumj the 
pericardium, &C. 

A secoud, and yet more important obserration is, that no 
exudation is deposited on that {>ortion of the synonal mem- 
brane which covers the cartilages j if any of it should adhere 
to that portiou of the membrane, it is in no case, whatever 
form it assume, to be regarded as a primary peripheral plastic 
effusion, but as a secondary precipitate, or deposition out of 
the general exudation in the articular cavity; and the opacity 
of the cartilages and of the layer of 8yno^^al membrane covering 
them is the result of imbibition. 

Slight acute inflammations produce rather a turbid exudation, 
which is for the most part serous, and is easily reabsorbed. 

I They terminate in resolution. 
If the product of the inflammation consist of an effunou 
of scrum and of a larger quantity of plastic material, the 
synovial membrane luites its glistening aspect, becomes opaque 
and more or less swollen, and is covered on its inner surface 
with a peripheral plastic effusion, which varies iu thickness, 
^Lftud in the character of its free surface. Sometimes it cod- 
^■■titutes a thin layer, sometimes a thick one, of uniform or of 
^pincqual depth : and as in the hitter case there are some 
extensive spots on which it is scarcely perceptible, and other 

■amallor ones, on the contrary, at which it is accumulated, it 
Ibrma islands or ' plaques' of various, and sometimes very con- 
siderable thickness, or even n<)dulate<l manes. When it is 
of triQing thickness, its free surfiice usually appears tine and 
villous, but when its thickuess is considerable, the suriiice is 
shreddy. Very frequently also there is fouud eleaWng to the 
surface more or less of a soft precipitate out of the effusion, 
which can be easily removed. 

As the whole procew is usunlly chronic fn>m the first, or 
becomes so in its course, the ctTusioD >ihich remains, and the 
enlargement of the capsule, render any adhesion and onion 
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of the surfaces very rare ; ftnd the plastic efFusious are con- 
verted iuto a iicw tisKUc, composed of free or of coarse shredsj 
and of fibroDs (fibroid, fibro- cellular) texture, which adlieres to 
the sjnovial membrane. 

Spccimcuit are to be met with in nearly every collection, of 
large joints (especinlly knee-joints) in which the capsule is 
enlarged and thickened, and its inner surface covered with 
white shredii of variou.s lengths, which are occasionally so 
numerous, that the joint seeraa as if it were lined with felt; 
sometimes the shreds are simple, smooth, rounded, or rftthcr 
flatteued threads, or they here and there form a mcmbraiums 
patch upon the surface, or have their free extremities split 
into filaments and resembling a tassel. lu extreme cases, 
small, smooth, and subovatc bodies, which Mayo compares to 
melon-seeds, are attached to their extremities, hanging singly 
or in clusters from each stalk : and lastly, here and there 
amongst them shapelci»s masses are attached by broader bases. 
They all have a fibrous or fibroid texture, and arc of innocent 
character, banng nothing in common with the cystic and 
cancerous productions which arc found on normal or anomalous 
serous membranes. 

The cartilages of the joint and the bones remain, in many 
cases, uninjured throughout the process : and excepting a per- 
ceptible turbidity, nothing unnatural is found in the sir-novia. 
In other cases, on the coutrary, the cartilaginous coverings of 
the articular ends of the bones become diseased. Such cases 
are commonly looked upon as rheumatic affections of the joint ; 
but chemical analyses of the original exudation, and of other 
secretions and excretions in the course of the disease, are re- 
quired to establish their true nature. The cartilnj;es become 
swollen, and thicker than naturid, aud usually nucvcu ; they 
acquire a marked opacity, and dull whitu appearance, and 
gradually assume a fibrous texture. If the disease do not 
materially interfere with the use of the joint, the ciutilages, 
when thus changed in their texture, and the menisci, or inter- 
articular cartilages, are gradually worn away: and the exposed 
surfaces of the boues continually rubbing against one another, 
become dense and polished like ivory. The synovial membrane 
in such joints becomes still more turbid, of a dirty grayish 
colour, aud even flocculcut. The progress of the disease ia 

III. 19 
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very slow, oad frcqucutly is quite unnoticGd; indeed msDj 
observers hare on that account been led to doubt its iaflaai- 
matory niiture. 

In Tct another class of coses the articalar extremities of the 
bones arc difteascd ; and they may be either primarily affected, 
or secondarily, by the advance of disease to thrra fram the 
synovial membrane. 1 shall hare occasion to dcscriljc these 
cases among the inflammations of the articular ends f^ the 
bones, as a change in joints probably dependent on gout. 

liifiammations with a purulent, and those vhich liavc n 
sanions, exudation^ are on sereral accounts serious; because 
they frequently terminate in suppuration (phthiins) of the 
various tissues of the joiut ; because of the extension of 
suppuration beyond them ; bccaose of the BO<caUed spon- 
taneous dlslixuitions of the bones which ensue; and, lastly, 
because of the ancbylosis ia which they terminate in favorable 
cases. 

The quantity of pnnilrnt fltiitl effused into the cavity of the 
joint is generally considernlile, and the capsule is consequently 
much enlarged : the syuovi&L mcmbrauc is lined with a firm, 
shreddy layer of lymph, which is dissolving into pna, and a 
softer purulent precipitate, which cau be easily removed, 
adheres to the cartilages. The first-mentioned layer ia opaque 
and lustreless, its surface is rough, and serum is infiltrated, 
and blood in small spots extrava&atcd through its tissue, as 
well as through that of the fibrous cajuule of the joint, and 
neighbouring cellular stnictures. As the discat^e advancesi 
the iufiltriitiun and thickening of the neighbouring struc- 
tures increase, they become filled with a gelatinous, larda- 
ceous, wliite product, in the midst of which fibrous tissues, 
capsule, ligaments, or aponeuroses, can no longer be reoog- 
nited, Here and there, in the mass, there are cavities of 
difTercnt dimensions, the lining uf which is vascular, spongy, 
and granulating, and the contents purident. The muscles near 
the joint arc pale and flabby, infiltcrcd and attenuated. At 
length the infiltration reaches the subcutaneous cellular and 
^^adipose tissues, and the integuments become fixed to the disor- 
luiced structures beneath. The diseased joint then presents the 
allowing cxtcnuit appearance : it is swollen, and always more 
or leas bent ; it feels everywhere soil and flabby, or in some spota 
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flabby, in others firm, clastic, doughy, and, at the same time, 
tubcrculatcd ; the iutcgumeuta over it are tense and pallid, 
— Icucophlcgmntic, or they are traversed by varicose veins. 
(White swelling. Funpis articuli.) 

At length ulccratiou conuacnces, and advances in various 
directions. Extemallr, the capsule ulcerates in one or more 
spots, and then the soft pnrts adjoining it. In some instances, 
lai^e openings form in the capsule, and connect the joint with 
ulcerated cavities in the soft parts ; in others, mere sinuses 
are formwl : bnt in either case they open externally through the 
skin, and occasion and niaintaiu a discharge of the contents of 
the joint. Internally, the interarticular cartilages and the 
ligaments ulcerate, the cartilage covering the boncs^ when 
brought into contact with the matter, is destroyed in the 
way that has been mentioned, and the idccrativc inflam- 
mation attacks even the bones, if they have not been involved 
already. 

The cavity of the joint appears like a cloaca, surrounded 
with a gclatino-lanlaccous mass : the integuments covering 
it are of a dark red hue, and arc especially discoloured at the 
oriRccH of the sinuses. The joint contains pus or sanies of 
an offensive odour, and variously discoloured, the repeated 
hemorrhages which take place when there is acute cariea of 
the bones, very frequently giving it a red or brown tinge : the 
ligaments ulcerate, and the cartilages separate, partly or entirely, 
from the bones : the osseous surfaces are laid bare, their 
compact wall is dostroyc<l, and the spongy tissue is exposed, 
infiltcrcd with pus and ulcerating, and surrounded on all sides 
by osteophytes of various shapes : remains of the fibrons stnic- 
tures of the joint, pieces of loosened cartilage, and of necrosed 
bone, arc mixed vriih the matter discharged from the joint. 
The soft parts, and the entire bones belonging to the diseased 
joint are wasted, most of the fat is absorbed, the muscles arc 
remarkably blanched and thin, and the bones, being generally 
in a state of cxccutric atrophy, are soft and fragile. 

More or less quickly after the disease has reached this 
stage, spontaneous dislocations, as they are called, ensue. 
In modem times doubt has been cast upon the fact of dis- 
location occurring in consequence of large efliision into a 
joint, but experience certainly proves that such dislocations 
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do take place. The hcnH of the fcmiir hna, in some few caMS, 
been forced out of the acetabulum hy a large exudation iuto 
the liip-joiiit ; and thus, the news of ancient authors on the 
subject of Coxarttirocacc, though, iu mauy respects, unques- 
tionably defective, are justified, and the manifold criticisms to 
which they have been subjected, are corrected. 

The grcnt majority of these luxations occur in the last- 
dcacribcd stage of an iuBammation attended with purulent 
exudation, and are consequences of the destruction of the 
ligaments and articular ends of the bones ; tl»cy arc brought 
about by the continued action, aud follow chiclly the direction, 
of the flexor muscles; though, if the bone be much destroyed 
towards auy other part, the direction of the dislocation will be 
modified acconliugly. 

The most favoralde case of repair of this disease, is discharge 
of the matter, and anchylosis of the joint. The canty of the 
articulation is obhterated, being filled with a new growth of or- 
ganized cellular tissue, and with an abundance of fat. The bones 
become knit together, cither by means of an ossifjing exudation, 
which is fiimished by their compact articular surface, or, if 
caries have tjiken place, by the granulations which spring from 
their exposed spongy tissue : and the more closely the hones 
arc iu contact, the earlier is the nniou eumplclcd. The soft 
parts around, which have been inflamed, infiltrated and ulcerated, 
contract, assume a white fibroid texture, and cicatrijie ; and 
the whole joint appears wasted. 

Tuflnmrnations, which funiish a hemorrhagie pnxluct, taVe 
place under the general and local ironditions which are peculiar 
to them : they chiefly nttack large joints, and especially the 
synovial membrane of the knee. They are usually associated 
with hemorrhagic cfTusiuuH into large serous saca. 

In those inflammations, the product of which becomes con- 
verted into tubercle, the same conditions may be observed, 
which have been adduced as applying to inflammations of this 
kind in serous membranes in general: they constitute the 
iLHual, and almost the only, form in which tuberculosis occurs 
in synovial membranes. They lead to tuberculiir ulceration 
and destruction of the tissuea of the joint, and arc the cause 
of a great number of what are cnlJed "white swellings." I 
ahall have to advert to this subject again. 



I 



: 




niSEASES OF JOINTS. 



293 



b. Injiammatum of the i^ongy arlicuiar ertremitiei of bonei. 
— Inflanimatioii, and the infiammatory osteoporoscs or rare- 
factiouB, of bone having been already considered, there are 
only a few special remarks to be made in this place. 

The articular ends of bones are frequently the sent of in- 
flainmatiou, especially in young persons ; nud the inflammation 
olten passes into caries. Inflanimatiun of the synonal mem- 
fanme, of course, accompanies it, with equal readiness and 
frequency ; and there is great difficulty in any particular case 
of inflammatory disease, especially in one of ulcerative destruc- 
tion of a joint, to determine in which structiire the disease 
originated. 

As a general rule, that structure was tlie first diseased, in 
which the inflammation and destructive process arc most ad- 
vanced. If there be a considerable prnductiun of new ossrous 
substance {osteophyte) around the articular ends of the bones, 
and on those portions of their articulating surface which have 
been divested of cartilage, if the cuds of the bouea be much 
enlarged, and their tissue expanded, if they be extensively 
carioos, if matter be formed in their interior, but especially 
if the cartilage covering them be loosened, and the epipliyses 
separated, it is highly probable that the original diaeaae was 
in the bones. The inflammation of the bones not unfire- 
qucntly leads to an exudation which bears the chai*acters of 
tubercular matter, — to a tubercular infiltration, in fact, of the 
spong}' tissue of the bone: when this occurs, it is usually 
under the influence of a deep tuberculous taint of the system, 
which has, moreover, already exhibited itself by a tubercular 
deposition in some other part. Inflammation of the synovial 
membrane, attended with an exudation of tubercular matter, 
generally soon follows. {Vide Tuberculosis of Joints, infra.) 
The disease next in order is that form of — 

Oateopfirtms of the articular ends of honen, which I have, 
at page 173, distinguished as inflammatory; it ends in a 
particular kind of induration of the osseous tissue, and pro- 
duce-^ peculiar deformities of the bony apparatus of joints. An 
attempt to delineate it was made (p. 200) in the chapter on 
the characteristic features of Constitutionid Afl'eetiuns of Bone, 
where it was represented as a change very probably depcudcut 
ou gout. 
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The discftsc of the joiut commencea with loosening or 
expausion of the tissue of the buncs, aud cnUrgcmciit of their 
vticular ends^ and it evidently is chiefly confined to the pro- 
minences, or articular heads. This softening and swelling of 
them»elvcs occasion various dcformltiev of tlic bony atmc- 
turcs of the joint, and they are usually rendered still more 
striking by exuberant growths, which spring up simultaneously 
arouiid the articulating surfaces. The most commou defor- 
mity is that in which articular prominences become flattened, 
and their margin overhangs to nuch an extent, that their 
whole form resembles that of a mushroom: a corresponding 
widening and flattening take place in articular fossie. But an 
articular prominence, especially the head of the femur, may 
b« deformed in another way : it may maintain its shape, 
but stili have an overhanging border : or it may be flattened 
firom above only, aud, at the same time, depressed; and may 
have a groove or impression at its up{)er drcumferenee : in other 
cases it is elongated and conical ; in others, again, mieven 
and tubcrculatcd. Corresponding to each uf these deformities 
of articular prominences, there is a deformity of the foute 
wliich they occupy. The expansion of the bony tissue (the 
osteoporosis) gradually passes into a wliite chalky condensation, 
or scleroaifl. 

The cartilages of the joint are gradually removed, end their 
removal is eO'ected by several means. In the first place, 
their texture is probably altered by an exudation, which 
is poured out during the process of rarefaction upon the 
articulating surface of the bone. As the exudatiou thoroughly 
saturates the cartilages, their blastema assiunes, as has been 
remarked, a fibrous structure, and they become of a dull 
white colour, aud, at the same time, softer and more moist. 
This change of texture occurs the sooner if the disease in 
the bono be accompanied by inflammation of the synovial 
membrane, and effusion into the caWty of the joint. Whilst 
the cartilages are thus prepared for removal, the coudensatioa 
of the bone, and the rubbing of the altered cartilages them- 
selves against each other effect it. The one impedes or pre- 
vents their nutrition by the vascular apparatus of the spongy 
tissue of the bone, the other wears them down ; and does 
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mud of resifttiug power, which the chauge id their texture hu 
occasioned. 

When the cartilaginous coverings are removed, the continued 
attrition gives the condeuaed articular ends of the bones a 
polish like that of gypsum. At the same time, the iuterarti- 
cular cartilages, which have become useless from the deformity 
of the articulating surfaces, aiid have suffered more or less 
compression, are also worn down and removed. And in the 
hip-joint, the ligamentum teres always disappears, partly because 
it is wasted in consequence of the induration of the buuc, and 
partly by being worn away. 

The inflammatory process extends from the bones to the 
synovial membrane. The capsule is almost always thickened ; 
internally it is frequently foimd of a rusty brown or slate-gray 
colour, and lined with a false membrane, that has a. delicate 
villous surface, or with the fibroid growths before mentioned. 
The fluid in the joint is thin, turbid, and of a dirty grayish 
colour. Moreover, the capsule of the joint is dilated in pro- 
portion as tho articular fosjuc are enlarged ; and its insertions 
extend beyond the normal bounds of the joint. 

For other anomalies of the same kind, as well as for the 
enumeration of the joints moat frequently affected with them, 
reference may be made to what has been said at other parts of 
this work ; there is but one remark to be added here, which is, 
that tho disease not un&equently occurs symmetrically in cor- 
responding joints. 

2. Adventitious grotcths. 

a. Lipoma. — Tin's occurs in joints imder the form which 
Johann Mlillor has distinguished by the name of lipoma ar- 
horescens, — a branching growth of fatly tissue in the free part, 
or in tho duplicaturcs of sj'norial membranes : it occurs chiefly 
in the knee-joint. 

A. fibroid tistw. 

a, \Vlien it occur;* in connection with the synovial mem- 
brane, it is formed in old exudations ; and it adheres to that 
membrane, assuming some of the manifold shapes already 
mentioned (p. 323.) In some of those forms it accimmlates in 
great abundance. All the loose bodies (or mice, as they are 
called,) which are met with in joinU, or at least a great ])art 
of them, belong to this class. (Comp. p. 41.) They arc cither 
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muaes of cxud&tion set free from the inner surface of the 
synovial mcmhrane, or growths which have originated beneath 
it, or, lastly, fonnations (precipitates) from a synovial fluid of 
unnatural composition. In the last case, tbey arc distinguished 
by their laminated structure. 

(i. Fibroid tissue occurs in the articolar ends of the bonca 
in the form of fibroid tumours, which aomctimes attain very 
considerable size. 

e. Tubercle. 

a. Synovial membranes are the seat of tubercle ; and, as 
has been casually remarked already, almost its only form is 
that in whicli it is a product of inflammation. Tt then 
usually co-exists with similar inflammations in large serous 
membranes, and as both are dependent on advanced tuber- 
culosis of parcuchymatoua organs, especially of the lungs, it is 
associated also with a great degree of general tubercular disease. 
It affects chiefly the larger synovia) sacs, such as those of the 
knee, hip, and elbow. When the exudation softens, and sup- 
puration takes place, the capsule of the joint ulcerates ; and 
secondary tuberculosis, and tubercular ulceration of the bones 
ensue. 

The articular ends of the bones are affected with tubercle, 
sometimes simultaneously with the synovial membrane, and 
sometimes before it. 

j3. When tubercle is formed in the articular ends of the 
bones, it is usually a consequence of inflammation, and is dif- 
fused through the spongy tissue of the bone. It gives rise to 
caries, (. e., to tubercular abscesses, which very often break 
into the cavity of the joint (Nclaton). It is commonly very 
soon followed by inflammation of the synovial membrane, and 
tubercular exudation. 

Both occasion the most terrible destruction of the tissues of 
the joint. 
d. Cancerg. 

These diseases commence in the articular ends of the bones. 
The roost frequent is mcdullarj* cancer, which, after reachiug 
a considerable size, may advance into the cavity of the joint, 
but never ciimmences, as a primary disease, within or upon the 
synovial racnibrauc. 
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^ 6. AnomaUet in the CkmierUt of Synovial Cavities. — 
Most of these may be gathered from what has been said 
aLready ; and there needs only to mention here, — 

a. Dropsy of the synovial membrane, which arises &om the 
same causes as dropsy of seroas sacs in general. In most 
cases it originates in a ^ght inflammatory process, the serous 
product of which contains very little plastic material. 

b. The loose bodies, — articular mice, — ^which have been 
already described. 



PART XI. 

ANOMALIES AND DISEASES OF THE 
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^ 1. Deficiency and Excess of Developntent. — In very in- 
completely- formed monsters no muscles whatever, or merely a 
few traces of them, are to be found. Not unfrequently, when 
that portion is imperfectly developed, a few, or the whole, of the 
muscles of some portion of the body are wanting. This ia the 
case with the thoracic and abdominal mtiscles, and those of the 
back, when the thorax, abdomen, or spine is fissured; or with 
the muscles of a limb, when the development uf its skeleton is 
arrested ; and some Bupemuraerary limbs, which do not pass 
beyond a rudimentary state, never have musclea formed in 
them. A few rare instanc<^s occur in which most of the mus- 
cles of a limb arc wanting, althuugh its skeleton is perfect. 
And now and then a few unimportant muscles, or parts of 
muscles of the face, trunk, or limbs are missing, but the want 
of them docs not interfere with the power of motion in the 
part. 

Allied to these instances of deficient development, in which 
one or more muscles arc entirely abseut, there arc others in 
which a muscle may be imperfectly developed in bulk {thick- 
ness and power,} and in testing. Sometimes one of its extremi- 
ties is but partially formed, or not at all : or it may have no 
insertion, as is the case M-ith muscles and their tendons at the 
stiimp of rudimentary limbs, or when, in the absence of the 
lower jaw, the muBcles of the cheek are fused together with 
those of mastication. And, lastly, it may happen, that wliiLst 
the bony part of a limb is properly formed, the muscles are 
too short. 

- The form in which an excess of development presents itself 
is that of an increased number of muscles. Sometimes un- 
usual ones exist, at other times a muscle has an irregular or 
accessory head, or an additional teudou ; and, occasionally. 
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$2. JfciWiMM <f Jfaacfa fimt tktr —fan 
iipeef l» Hur or FoAne^ aatf Arm.— Sone of Ae 

origmftllj bolrf dcrekipnient vhicfa Kave been mwirinfd ia 
tlw last Kctioo, bdong to tlie pi — ea t abo; bat tbere are other 
flDonabes wfaintfthoa^ aoiaetiaMacoBgBDtfal, watt ftcgMentlj' 
occor after biith, and are, the refo re, more |ir opei l y ii i an^i <1 in 
this tectioD : the anomaKca in qnestaon are tboae of 
atrt^hy, and bypertrapbx of mnacle. 

In ikcrteninff (retractio, contractora] the moscnlar fifaces 
permanently contracted : the came of their aH^faetiag as 
ocasire innerratioD, and the conaeqaenee ia g ia Jual vnali^ 
of the mnscle. It leads to a proportionate defonnitj of the 
•kclcton of the part, which becomes pemuuicntiT straightened or 
bent, and has its articulationii partially or completely di&locmted, 
and the bones themselves cnnred and beat. 'Whether it be 
congenital or a»ne on after birth, it is a result of repeated tonio 
cramp. It is seen in vry neck, in club-foot and hand, in sercnJ 
of the curvatures of the spine, kc. 

The circumstances under which atropktf of mnsclea tnkes 
place are ranous ; sometimes it is a simple wasting, at other 
times a complicated. The former kind is disfingniahed by the 
mnscular stmctnro being paler than natural and easily torn, 
and is general throughout the whole muscular system ; it is a 
consequence of advanced age, and of rarions diseases, and is 
found with gelatinous softening of the stomach and intestiuea 
in children, in the phthises, especially tubercular phthins, in 
cases of extensive cnnoerous growth and cancerous degenera- 
tion, and in conseqaence of slow poisoning, especially with lead. 
An atrophy of the same kind ensues, but is more partial in its 
extent, when particular groups of muscles bare been insnfliciently 
used, and in paralysis. In sumc muscles it is brought on by 
the gradual pressiuv and distension which they suBer from the 
enlargement of organs, the dilatation of cavities, or from morbid 
growths : as by an enlarged thyroid gland, dropsical distension 
of the cavity uf the peritoneum, aneurisms, sarcoma, cancers, Jtc. 
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A complicated atrophy of muscle is that in which the texture 
of the fibre is chaDged. Contracted muscles vaate in this 
manucr : they lose thoir natural coloiu', and become first of a 
pale yellowish -red, then of a fawn, and lastly, of a dirty white 
colour; while at the same time they degenerate Into a firm, 
tense, fibroiiH (fibruid) cord. Muscles which arc absoltitely 
unased, such as those of ancbylosed joints^ waste and degenerate 
into fat. Moreover, the muscles are generally found atrophied 
when much fat is formed in the body. 

A remarkable form of atrophy has been described by Mayo, 
which in two cases that came under bis care, was brought on 
by lung- continued exposure to cold, waa attended with much 
pain, and ran a very acute course. It is a subject on which 
further inTCstigation is still required ; and in order to direct the 
attention of medical men and patholugists to it, I introduce 
here the second of Mayo's two cases. 

A labourer, st. 45, who had been much exposed to wet, and 
was in the habit of allowing his clothes to dry upon hiiu, was 
attacked, four mouths before lie was sccu, with pain in the left 
shoulder, wluch continued almost uninterruptedly for six weeks. 
It was most severe about fourteen days after it commenced, 
and still became sometimes so ^-iotent, that it seemed, he said, 
as if his arm would drop off. There was neither swelling nor 
redness ; nor was there any numbness or tension when the 
shoulder was pressed, but he felt great pain when be raised the 
arm with the other hand. "Without that aasistsjice, he could 
not hit it at all. About a week after the affection had bejrun, 
he noticed that the shoulder was wasting. As the pain subsided, 
the wasting gradually advanced, and at the time when he was 
examined, the deltoid, supra-apinatus, infra-spinatns, and the 
two teres muscles ap|)carcd to be completely absorbed, or 
reduced to thin layers of membrane. The shoulder was free 
from pain and the joint healthy, but yet he was unable to lift 
the arm. There was no emaciation of the forearm or band. 

The muscular coat of the alimentary tube, and the bladder, 
arc in some rare cases manifestly attenuated. Their walls 
become thin, transparent, withered, and pale. Sometimes an 
itrophicd condition of the muscular coat of the alimentary 
tube is met with, analogous to that which is combined with 
the growth of fat ; the muscular coat of the Ix^wel becoming 





thin, at the same time that fat accumulates in the mesentery, 
the omentum, and thruugbout the system. 

Htjpn-trophy iu the systcra of voluntary muscles, to an 
extent that would be called morbid, and would essentially 
disturb the fimctions of the part, is extremely rare, the t<mgae 
and a few of the respiratory muscU^s aluuc excepted. But 
it is very frequently obsened in the hearty and in the mus- 
cular coat of the alimentary tube anrl bladder. The degree 
which hypertrophy attains in these orgrans i» often exceedingly 
great. It iii mostly due to some mechanical obstrucliou, to 
increased action and overstraining of the organ, to immoderate 
innenation, or, as in the iustnuce of the bladder, to catarrh of 
the mucous membrane. After Iiaving reached a certain degree, 
it ends in palsy of the oi^an, and in this manner may destroy 
life of itself, and suddenly, or it may lead to various conse- 
quence}-, such as ileus iu the intestinal canal, and inflamuiatiau 
and sloughing in the bladder, which in the end are fatal. 

The deformities have partly "been mentioned amongst the 
faults of development ; the remainder arc merely those which 
are produced by retraction, atrophy, and hypertrophy. 
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§ 8. Variations in Colour.-^The colour of muscles vane* 
mucli under different circumstances. Thus, as will appear in 
the latter parts of this chapter, diseases of their texture are at- 
tended by changes in their colour. "When there is general 
emaciation, iu dropsical subjects, in cachectic cases, such as 
rickets, tubercle, aud chlorosis, after hemorrhages, &c., and in 
paralysed limbs, the muscles are paler than natural : in ad- 
vanced life they have a pale rusty brown, or a dun colour. 
Muscles which waste iu consequence of permanent spasmodic 
contraction, have a grayish or yellowish red hue, and at length 
become dirty white j when the atrophy is the rc«iUt of steatosis, 
they are yellowish red ; and so on. On the other hand, hyper- 
tropliied muscles are of a deep red colour ; aud those of pcrsoua 
who have died of typhus, acute convulsions, Asiatic cholei 
or hydrophobia, of patients with scuny and cyanosis, and 
persons suflocated, nre of a dark purple-red colour, with a 
shade of blue or violet. Muscles in the neighbourhood of 
collections of pus or sanies become brownish green, or greenish 
blue. 
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§ *. Deviations qf Connttence, — There is usually sorae con- 
nection between the deviations of colour and those of am- 
aistence: when muscles lose or change colour, they mostly 
become less firm ; tuid when they have a deep red colour, 
their cousistcncc la increased. Muscles thus altered may be 
in an tmnaturally lax, supple, soft, and friable condition ; or 
they may be compact and tougb ; or, again, though lirm and 
glistening, they may be dry and easily broken. ThuB, in the 
forms of cachexia just mentioned, the muscles arc not only 
pale but lax ; in old age and steatosis they arc discoloured, 
and soft, they tear very easily, and may be squeezed into a 
pulp ; whilst on the contrary, spasmodically contracted muscles 
arc tough; notwithstanding their loss uf colour, llypcrtropliicd 
muscles are firm and strung, and so arc those of patients who 
hare died of acute convulsions or hydropliobia, and especially 
after Asiatic cholera : in the lAst-mcutiuned cases they arc also 
remarkably dry. 

A still more marked instance of diminution of the consistence 
of muscles occurs in dropsy, and in the ucighbourliood of in- 
flammation and abscess. The muscles Ju thciie cases are 
not only bleached and discoloured, but also macerated, A 
peculiar softening of the muscular coat to a gelatinous sub- 
atauce is sometimes produced by the action of the acids of tlie 
stomach and intestines : not nnfreqncntly the process reaches 
beyond the stouiacli and involves the diaphragm. 

§ 5. Soluiioru of Continuity. — ^In tliis class are included flesh- 
wouods of varioiis kinds, and the lacerations and contusions of 
mnsdea produced by external violence ; some of them arc unat- 
tended by any injnrj- to the integuments, whilst, in othpr cawes, 
tliat and other structures also are more or less hurt. Muscles 
are subject to spontaneous rupture, giving way now and then 
during violent convulsions. The accident, however, is a rare 
one in any muscular structure but the heart. I have, on 
several occasions, met with ruptures of the recti abdominis 
miinclcs, which had been produced by the eouviUsions that occur 
in the course of ileo-typlius. Not unfrequcntly a few of tlie 
niuaclcs of the limbs are found ruptured in the dead IkmIv, and 
the occurrence may be traced to excessive post-mortem rigidity. 
I hare observed it most frequently in the biceps muscle of the 

1... 20 
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arm. It miCT bi dirtin^ishvt) as having tiikcu plncv nftcr 
dtAth by the nbocucc of any rfTuidon of Iiloud, and siiU more 
certainly by th«fv bcang no tmcc of renctiou. 

The musculur oo«ts of hollow or^uA do not uscuill^ OMCmpc 
Incerntiun wbea the serous uid mucout membranea, which 
invest them vithiii uid without, arc viulently torn ; hut uyme- 
timcs the rupture is confiuctl to the mnsculnr coiit. Not uufrc- 
quently it gives way tn consequence of extreme distensioD, a> 
for iostancc in the stomnch, die intestine, and the bladder. 

A wound of a muscle, though uuatteudcd by iiiiy loss of 
eubstancc, can be repaired only in the same manner aa one in 
which Bubbtauce hn? been lost, for tlie retmction of the tfurfnees 
of the woond places tbu funuer in the same condition as the 
latter. Subcutaneous ruptures, those in which there is no 
corresponding injur}- to the supeijacent integnruents, and no 
exposure of tlic wound to the air, heal readily by the first inten- 
tion : the surfaces became slightly inflamed, and a reddish, 
gelatinous exudation is effused, which fills up the space. It 
grndiuiUy ebnngcs into a roddisli vascular cellular tissue, which 
at first unites with the surrounding inflamed cellular tissue, but 
al\iTward» separating itgaiu from it, U couvcrted into a denser, 
white, leather-like {cellulo-librouM) callus. 

Flesh-wounds, which are complicated with injury to the 
inte^^^uuients over tben>, and nre eonst-qucntly exposed, heal by 
suppuration :md granulation. The granulalinns fill up the cavity 
of the wound, aud changing into a dense white callus of the 
same kind, as in the former mode of nrpair, tliry unite tho 
siurfacesof the wound together. In such a «-aMC the inflammation 
extends beyond the wound for some distance along the musclot 
and converts it into n cellulo-fibrous tis!*uc, in which the mus- 
cular fibre diKapi>car8. The muscle i.s thus divided, and acquires 
two bellies ; and not unfVcqucntly a bursa is formed boneatli the 
uniting calhtu^ by which their niovements are fucilitr'ted. In 
process of time this callus dimiuisheit in stee, partly by (•hriuking, 
and partly, perhaps, from being absorbed ; and at length it may 
disnpitrur almost entirely, a few traces of it only reiutuning. 

In the stump, left alter amputation, the extremities of the 
musdet become rounded off, and degonerntc into a ccUulo- 
fibrouH tinKuc. nnd they unite in a common CJCfttriK with the 
iutegtnncnta and thickened |)criostcum. 
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§ 6. Diteaae* of Textvrt. 

1. Hemorrhaife. — ApV}>lej:y, — The various solutions of con- 
tinuity, lacerations, and hlows^ wliich hapi>ca to muscles, give 
rise to cf1u9ion» uf blood nitbiu theui : tticy arc al!>o liable to 
spontaneous bemorrliagex into their parenchyma^— to extravasa- 
tion of blood into their cellular and aponeurotic sheaths^ — in fact 
to apoplexy. lu cnscs of decomposition of the blood, trilling 
suffusions or ecchymo8««i occur in the muscles, as well as iu 
the skiu and subcutaneous cellnlar tissue ; but iu bad caseii of 
scur^-y and typhus, bluod is cxtravasated from the capillaritts 
rapidly and in largo quantities, bruising; and breaking tho 
muscular fibres. Hemorrhages of this kind occur chiefly iu 
the muscles of the loner extremities iuid abdomen, and iirt; 
usually accompanied by effusions of blood into other tissues 
alw. 

2. Infiammation. — luflamiofttion of muscle (myositis) not 
only occurs as a consequence of the ^'»^ious injuries to which 
these organs are subject, whether incised, lacerated, punc- 
tured or gunshot wounds, or crushing, ruptxu'e, stretching, me- 
chanical irritation, or ooucossiou ; but also arises spontaneously. 
It is sometimes a primary Affection, and is brought on espe- 
cially by the iufiucnee of cold ; at other times it is a secoudary 
consequence, either of metajitaais, or of iuflammaLiou existing 
in adjoining organs. Its coursr may be acute or chronic. It 
is sometimes eouHned to a icw scattered, and mostly small, 
spots in a muscle ; at other times it invades the whole body 
of one, or of several mu«cles at once. As the cellular sheaths 
of the muscular fasciculi are almost always the seat of the 
prooeu, especially if the inflammation be extensive, the dls* 
tingnisbing feature* of inflamed muscle will include those 
which chftrueterisc intlummatiou of cellular tissue. 1 must, 
therefore, necessarily refer to the htttcr, though attention will 
be chiedy directc<l to the change in the nm.scular tissue. 

a. At first some redness and injection are perceived, and a 
little infiltration, of the interstitial cellulur tissue; no change is 
discernible at this period iu the muscular fibre itself. 

b. But so soon as an actual exudation appears, the muscular 
fibre becomes discoloured ; it changes to a pale red, a reddish- 
yellow, or a fawn colour 

c. If the inflammation continue, uud the exudation be not 
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absorbed, an important change aooo takes pboe in the tajUiuc 
of the moscle ; the fibres loae their Uaaaiwi ie atrisy mud tht 

fibrils dc^rcQcrate into a f^ranular mass. 

d. The uKudatiuu prcscata variotu, and cucntiall^ different 
characten, some of which are doe to the particular c«u«e of the 
nffcction, and some to the state of the consultation. 

Some kinds of iuQainniation deposit, in the ictentittaU cel- 
lular tissue, and between the musciilar fibres, a geiatiuoiu, 
gnti-iah ur gmriiih-yelluw, product, which igndaaDj aoUdilie« 
and becomes a whitish lardaceous callus ; inflammatiopa of this 
kind arc mostly slow in their course, and are atteudcd hy 
mild ftymptoma : they are aimmunly named rheumatic 

The product of aiiuthcr kind of inflammatiah is reddish oc, 
yellowish, and fibrinous, and readily coagulates; it 
converted into fibroid tissue. 

Othem, again, lead to a yellow exudation, which degcoerBt^ 
into pns; after a time the product exuded is a finid, and cither 
purulent or sauioiu. Infiainmatious of this character fre- 
quently destroy entire muscles. 

Lastly, there are some inflammations, the product of which 
is esaentially tubercular, nud soflenu like tubcrcU*. 

Now and then, in cases of acuny, and in intlammatioiis of 
paralysed muscles, a sanguineous product is found iu the mus' 
cular tittsue. 

e. Under circumstances lui various, the appearance of the 
inflamed muscle differs accordingly; it» peculiar chanicters arc 
most evident, when the inflammutiou is confined to isolated 
spots. The mu»cular fibre* arc tlicii found in the midiit of the 
exudation discoloured, diHintcgratcd, and forming dull yellowish* 
red, or fawn coloured, and here and there interrupted, stripes. 
The exudation in which they He may be n gelatinous, "ravish 
or grayish -yellow, subxtaucc ; or firmer, and reddish or yellowish * 
or purulent and yellow ; or tubercular and chcese-likc ■ or red 
filled with blood, and half coagulated. 

/. An inflamed muscle is always somewhat shortened and 
paralysed in tliat position ; so that the limb in which 
myositis occurs, is nearly or quite immovalile; and if the 
"i^xMr muw^Ies be aflectcd,it is fixed in the bent position. The 
mubclc is bound also in another May; for its ccllulHr and fibiYius 
"»^tnjunt, having taken part iu tlie inflammation, it becomes 
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fixed ia its nhrath, nrd thereby rIbo to other neighbouring 
parts, which may have been InHamcd with it. 

Inflammntioii of muscle, if it do nut subside, may terminate 
in induration, in suppuration, or in gangrene. 

"Wiien an intcitse inHammation subsides, it leaves the mnscle 
waited ; and if there have been extensive lufl animation s, the 
whole limb shrinks, and aflbrds an example of secondary atrophy. 

Induration ia a mode in which inflammation frequently ter- 
minates ; it is often found to have occurred at some isolated 
spote, especially in the heart. The exudation in the inflamed 
part coagulates and bncomes converted into a wlntiHh.lanlaceous, 
firm callus, which assumes n fibroid structure, but is still tra- 
versed by a few pale and broken muscular fibres. The appear- 
ance of the callus varies according to the original quantity of 
exudation : at fii-st it forms corrls and streaks, which ramify 
amongst the fibres and fasciculi of the muselc, or more extensive 
round, or nearly round, nias-ses, which may lie tolerably circum- 
Bcribcd, or may branch out irregularly in viunous directions. In 
the coxirse of time, it may diniinish in size considerably, partly 
from al>sor[)tion, partly from its shrinking and becumiug more 
dense, and from the disappearance of tlic muscular eubstance 
that still remains within it. As it thus diminishes in size, it 
draws in the surrounding tissue, and asKumes the appearance of 
a deep cicatrix. 

In n few cases this mode of termination has been found 
throughout the irhole of a large muscle, and even in all the 
muscles of one or more of the limbs, particularly of the lower 
extremities : they were changed into a white teudinous struc- 
ture, and here and there into bone. 

Osseous substance may be devclopcil at a later period in the 
Abroid callus {o9*iJicaiion) ; and, in a few cases, it has been 
teen occupying entire muscles. 

It happens, but very rarely, that induration of the mus- 
cular coat of an organ may be traced to a chronic iuflam- 
matory process. I have met with one such instance in tho 
muscular coat of the bladder. It was chutged into a pretty 
thick and firm lamina, of an uniform pale red colour, iucliuiug 
to yellow: the original bundles of muscular fibre had dis- 
ftpjieftred. It was closely united Mith the mucous membrane, 
bat presented none of the jHreuHar change of texture charac- 
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teristic of cftnccrous d^euenttion. Tbe blfidiler wni pnrnlyanl 

nnd distended. 

\Vhcn Hnttftimnntion of muscle terminates in xt/pjiuration, 
tlie matter may be formed at ouc or at several isolated spots; ur 
if the process he cxtetuire, rapid, aad violent (tmnnl toons), it 
may involve the whole of the muscle nt once. The abscess 
cnmmenees with the deposition of mntter st several (toints ; 
the intermediate mnscalar fibre becomes pale, or in some way 
discoloured, and is dissolved ; the points of matter coalesce, and 
the gradual union of small collections of this kind at length 
dettroya the whole muscle. When the suppuration runs a 
chronic euursc, the cellular shcntli nud outer layer of the musde 
very commonly change into a thick lardaccu-fibrous membrane : 
in fact the muscle is conTprted into a thick-wallcd bag of 
matter. C'ertnin muscles are particularly liable to be destroyed 
in this manner, such as the psoas, and the iliacus ; and tbe 
disease is well known in the instance of the former muscle hv 

• 

the name of psoas abscess. The sac of the psoas abscess 
is Epindle-shapcil ur cylindrical, and it is lined sometimes hy 
a soft, difflncnt, shreddy tissue, which is soaked in pna or 
sanies, anroctimes by a »mD(Ah, ^7«yi»h-rcd, or prayii<h lamina, 
resembling jelly ; it may l)e fiUl and tanse, or collapsed, ae- 
cording to circumstances. At the insertions of the muscle 
into the bodies of the vcrtebnc, the sac not uiifrcqucutlr 
spreads out into sinuses or poudies, while near the tendon 
it contracts like n fanncl. Rounded bands of softened, 
or of lardacco-fibrous and degenemted nmscular substance, 
pass like bridges across tlie cavity ; they take various direc- 
tions, but are, for the most part, longitudinal. The cmral 
resscb and nerves pass over the sac cxtcmidly, and are 
stretched b)-, and adhercut to it. The crural vein is not un. 
frequently found inflamed, and stopped by a plug of blood. 
In the fiirtlier progress of the abscess, the centre of the 
tendon suppurates, and the sac, thus enlarged, appears below 
Foupart'a ligiuncnt, nud extends at last quite to the tDMrtaoa 
of the tendon. 

If the patient docs not die from cxhnustiun at an earlier 
period, ulceration takes phtcc in the wall of the abscess and the 
ndjniiiiitg jKirt« ; the matter gmvitatcs in dilTcrcnt din'ctions, 
nud i« occiuiotiHllv diK'hniifed CKtemnllv. Curies of the ilium 
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may eiisue; the matter may pass under tbe fascia and anioug 
the tnuscluB uf the thigh, or towards the great tuicro-Hciatic 
foramen ; and tlie nhscoss mny open at the jtiner Hide of the 
thi^b, ill tbe abdomen above the groin, in the nates, &c. 

In favorable cases the abscess hcala up: the matter having 
been diHcliar^ctl or absorbed, the sac contracts and shrinkfi to 
a tibroid (ligamentous] curd> which sometimes retains iu it9 
interior chalky remains of inspiitsated purulent matter. 

There is a vcn,' freijuent combination with this abscess of 
muscle, and one of couaidcrable importance, the relation of 
wliich to the suppuration iu the muscle still requires expla- 
nation ; I allude to caries of the bone into which the up|)er 
end of the muscle is inserted. Caries of the ilium, iu cases 
of psoas abscess, is tmqnc!«tiouably consecutive ; not so, how- 
ever, caries of the lumbar vertebne. This combination of 
disease iu muscle and in bone, is certainly most frequently 
observed in the instance of the psoas muscle and the lumbar 
vertebra;; but it i« sometimes found existing between the spine, 
and tbe tendinous ci'ui'a of the diaphragm or tbe long muscles 
of the neck. L liavc met with it iu other parts also, where 
musctcii are inserted into opong}' boneji; for instance, at the 
insertion of the sartorius and gracilis, 1 have found the bone 
inflamed, and suppiiratioa commencing iu the interior of the 
tendon. The process ia very rarely seou at its commencement; 
but from an analysis of the combination, as it has occurred to 
diflrerent observers, it seems that in some cases the inflammation 
and suppuration of the muscle is the primary disease, and 
the caries consecutive; whilst in others, the bone is lirst 
atfbcted, and the abscess is formed ebielly by the subsequent 
etdlrction and gravitation of the purulent matter. 

From what 1 have hwl im opportunity of obftcrung, it appears 
to me extremely probable, that in many eases the bone is the 
finit diaeascil, whilst in many others the atfcctiuu eoinmcuecB 
simultAneously in both Htnictures ; in the latter case it usually 
hiipjHms, that the suppuration in the tendon of the muscle 
spreads, es|>ecially at first, with most rapidity. 

a. The carien, thus combined with abscess, is almost always 
of tuberculous nature ; as, therefore, tubercle is a very common 
diseaiMi in bone, hut is very rare in muscle, it is hu far likely 
that the l>one would l>e first diseased and the muscle afterwards. 
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b. But, on the other hand, I hare met with csaes whicJi 
support the view, that the affection begins simultiujeotidj ill 
(lie bone mui oiusclc, — cases in which at the insertion of the 
Nartorius, Ihu gracilis, or the loug muscles of the neck, the bone 
was inflamed, and suppuration was commencing in it, whilst the 
tendon of the muscle formed a funnel-shaped abscess around 
the diseased spot of boue. Moreover it may Itc presumed^ that 
this is the way in which the inflammation would extend to the 
muscle, when the Iwne is primarily affected. 

When the disease has commenced tu the manner last de- 
scribed, it extends into, and produces caries in the bcme ; 
while, on the other side, advancing from the point of the, 
fuimcUshnpcd cavity, it excavates the Ix^lly of the muscle: as it 
spreads it leads to the depusitiuu of n tu))cradous exudation, aud 
reduces the muscle to a mere abscess, which communicates 
through the narrow sinus in the tendon with the ulcerating, 
cavities within the bone. 

The wintents of the abscess are tubercular, purulent matter, 
and fragments of necrosed bone, infiltrated with tubercle. 

3. Metastasis in muscles.' — Deposits of purulent and sanious 
matter arc Rojnctimpjt fountl scattered extensively throughout 
the muscular system ; they occur for the most part whcu pus 
or sanies has been taken into the mass of the blood. 

•t. Gangrene of muscles. — Sometimes inflammation terminates 
in gangrene; the muscular substance becomes much disculourcd, 
and changes into a shreddy, almost diffluent mass, soaked 
tlirough with aanica, and of a greenish -brown colour. 

Tlie state of the muscular su1)stance is pccxdiar beneath an 
eschar, and in cases of mummification. It is converted cither 
into a dirty reddish, &ofl, humid, spongy, pap-Uke pulp, or into 
a more dry, tindcr-Uke, and fragile massj that shrinks and 
crumbles together. 

5. Mftrhiii yrowUis. — Tlic muscular system is rarely the seat 
of morbid growths, except when it is involvctl in those which 
have originnted in other tissues. 

a. Teleanyiectusis. — It occurs under the form of more or leas 
extensive convolutions of dilated vessels, by which the muscular 
«ub»taucc becomes displaced aud atrophied, though at the same 
time the belly of the iniiHcle rctaiuH its natural outline. 

A. formation uf fat. — What is called conversion of muscle 
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into fat, or steatosis musculorum, is a change into a substance 
resembling adipocire or spermaceti, or into actual fat. The 
muscles most exposed to it are the voluntary muscles, espe- 
ciallv those of the lower limbs : slighter degrees of the same 
change affect also the muscular substance of the heart, aud the 
fleshy coat of the gall-bladder. There arc two forms in which 
it occurs. 

a. In the first, adipose tissue or fat cysts are formed be- 
tween the ultimate muscular fibres : in the voluntary muscles the 
transverse stria:' disappear, and their red colour is exchanged for 
a paler hue, a pale yellowish-red, a dirty yellow, or a dun colour : 
after a time tlie fibres themselves become disintegrated (ind dis- 
appear, and the muscular tissue gives place altogether to a miuia 
of fat. Small globules of free fet are foxind as well as fat cysts ; 
and sometimes there is also a yellow granular pigment. 

Many grades of this dcgeueration have been observed, which 
run imperceptibly into one another. They are distinguished by 
the external condition of the diseased muscle, which varies in 
respect to the amount of discoluratiou, the degree in which its 
texture is lost, and the preservation or altemtiou of its external 
form. 

The earliest change is one of colour. The muscle baa a pale 
reddish appearance ; and is found, on close examination, to be 
not uniformly discoloured, but stained irregularly of a yellowish 
or fawn colour, as well as markc<L with longitudinal pale reddish 
streaks, which follow the course of the fibres. 

As the stains of fat increase in size and coalesce, the muscle 
acquires an almost uniform fawn colour; but its ftbrous arrange- 
ment still remains distinct. 

With the advance of the disease it becomes altogether of 
the colour of fat; sometimes being yellow, sometimes remark- 
ably white, and resembling accordingly cither tallow or sper- 
maceti. No trace of its fibrous structure remains except some 
of its tendon, or the cellular sheaths of its fasciculi. 

Up to this stage of the disease the outline of the muscle 
has been preserved ; but in the last stage the mass of fat, into 

* It ia not yel oisdc ont whctber the dlisppetrancc of the tranirenc itria: ■■ a 
iniiDary or a seconduT' part of the change; t>ij| ii ii probably tlie former; for they 
(ttHppear in [MraUs^il muaclo, unitrr the iuac condiliotu a> thoae under whici) 
stcilaria lakn place, though atcalosu be mrt {ireKni. 
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whicli the muscle is chan^, mixes with the ndipow atmetures 
arouud it, with the Hubcutaitcous luiipose tissue, or with other 
mrusrit of fat winch Imve been (levclnptil hv thr same prooan 

Pill ndjoiiiinf; structures. We may then find in a hmb nothing 
bf its muscles, but remnanta of tendons, nud npoucuruscs with 
their prnlungntlnns inwards. 

A muscle thus diaeaaed is uaually very thin; and an ex-' 
ircmity, in which all, or n pvat part of, the muscles have 
imdiTponc such a change, is slender tis if emaciated, rikI 
cylindrical fnim losing the coutc^Mir of its muscles : it has also 
an uniform feeling of toughness. 

These are the stnjrcs of the disease in question, from that at 
which it is first distinguishable by the anatomist, to that iu 
which the muscle has completely disa])]>eared, at least so far a* j 
opportmiitics of obscrviiij; it have occurred to myself and' 
others. In its first and slightest degree it is closely allied to 
that state of emnciation and pallor in which the animal ronscles 
are found when there is a gR'nt and general deposit of fat ia 
the body, such as occurs chiefly in the female sex, and is asso-' 
ciftted with chnnges in other organs, which will be mentioned 
atYerwards. It is idlied, also, to the stale of atrophy of the 
organic musculfir coat of the bowel, and even of the bladder, 
&c., which is found when large quantities of fat arc accumulated 
in the folds of the peritoneum aiul ca\ity of the jielvis. 

The process consists, therefore, in the production of a 
quantity of fat, which compresses the muscular fibres ; and the 
name of fatty metamorphosis uf muscle cau be applied to it 
only in so far as the place of the muscle is actually occupied 
by fat. 

Whether the disease occur in one muscle or in many, it 
usually commences at every part of them at once. Sometimes, 
howevtjr, it apiieiirs first at several isolated spots on the surface 
or in the interior ; or it terminates at particular points, as ia 
especi»lly the case in the heart. 

It is met with in the substance of the heart, and in the 
fleshy coat of the gall-bladder, but is most common in the 
iiiuscliis of the lower extremities. 

Among the causes wlueh lead to it, we are aide to enumerate 
jtdvnneed iige, a sedentary luxurious kind of Ufe, the misuse of 
idcohol. and eoiuplete inaction of the muscles, — such iuaetion 
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as i» produced by auchvlosis, or by spatmiodic coutraciioa of 
Rome other mnacle. 

The fatty degencrntiou which is brought on by a sedentary 
iind luxurious mode of living, and by spirit drinking, i^, for the 
most part, accompanied by a great development of fat through- 
out the system; the liver usually contains a quantity of tnllowy 
substance, the heart is loaded vith fat^ and its muscular tissue 
is more or less metamorphosed into the «ame substance : more- 
over, in old people more particularly, the medulla of the bones 
coimected with the altered muscles is in excess, and tlic bones 
are in a state of osteoporosis, or exccntric atrophy, and are 
easily broken. 

The fat by which the muscular tissue is supplanted varies 
in it» character. In some instances it resembles ordinary 
healthy fat ; sometimes, especially in persons advanced in years, 
it is of a dark yellow colour, loose and diffluent ; and some- 
times, in its consistence and whiteness, it is remarkably like 
mutton suet. It assumes this last character particularly when 
the cliange results from anchylosis. 

j5. There is unotbcr form of dcgoncration which has not 
been hitherto observed, and to which the mnscular structure 
of the heart is liable, particularly when hypertrophied : it ia 
met with, also, but not so frequently, in the muscular coats of 
other organs when they are hypertrophied, but is very seldom 
seen in the muscles of animal life. It is chai-actcrised by the 
development of minute particles of free fat between the 
primitive muscular fibres. At the same time the striated 
sheath of the fibre disappears, and the muscle changes to a 
dirty yellow or fawn colour, and beeonies friable. I once met 
with the disease in the muscles of the calf, in which it had 
given rise to considerable pain : this fact coincides with the ex- 
perience of other observers. 

c. Cysts. — With the exception of cysts which enclose 
entoKoa, tbwe growths are very rare in the rauBCular system. 
Even the large-sized acephalocyst sacs arc very seldom found. 
And this ruL-alls the fact, that ouiccrous growths also arc ex- 
tremely uncommon in muscles, although a comparison of this 
liort leads to no result, inasnnich as muscles are rarely the seat 
of morbid growths uf any kind. 

ti. Fif/roiii tuaue t« found in muscles which remain indurated 
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with Cftllns after inflammatioii, aod id those vhich are a^ 
modically contracted. 

e. Bony i/rawtha (1,) not iinfrcqucntir exist in musclea iq 
the form of cale-arcous concretions, which have been developed 
iu the fibroid tissue just mentioned. In some few cases, witole 
muscles have been found thus ossiBcd. MubcIcs sometimes 
contain also the cretaceous remains of pus^ of tubercle, and 
of the shrunken sacs of the cysticercus and acephalocyst 
(echiuococcus) . 

(2.) True bone ia less frequently met with in muscle- 
When it occurs, it assumes a rounded form, or is flattened 
and elongated, but still rounded. Sometimes it is spongy, 
and sometimes of more compact structure. I'bc ilrilling 
bone (Exercirknochen), as it is called, in the left deltoid muscle, 
is of this nature, and numerous other {growths of the same 
kind are to he met with. In the Museum at Vienna, u ixry 
large, egg-shaped, piece of bone is prescrred, which was taken 
out of the biceps of a woman's left arm. 

/. Tubtrrclc- — -Priniunf tubercle scarcely ever occurs in the 
muscular system, least of alt in the form of gray granulations. 
Even those inflammations of muscles which have been already 
mentioned as leading to tubercular deposition, and aji con- 
nected with similar affections of hone, are, generally, secondary 
iutlammntiona; they almost always occur in combination with 
tuberctilusls of paretichyiniitoits organs, and especially with 
already established tuberculosis of the lungs. T^^nder similar 
circumstances, and according to my obscn-ations when phthisis 
already exists, iuflammutions now oud then arise independently 
of diseased bone, in the interior of the bodies of different 
muscles ; they furnish an exudation of tubercular nature, and 
as this breaks down, they give rise to the formation of a tuber- 
cular vomica in the muscle. 

But muscles sometimes become the seat of tubercle and 
tubercular softening, in consequence of their vicinity to otXict 
affected organs; and this is especially the case with organic 
membranous muscles, partinilnrly with the fleshy coat of the 
intestintU canal. The fact is seen in the muscles surroimding 
the thorax when there has been tubercular softuning of the 
luuf? and pleiira, in the musciUar coat of the bowel beneath a 
tubercular ulcer of its mucous ntembrane, kc. 
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g. Cajuer. — In whatever form this disease presents itaelf, 
it is scarcely ever the primary cancerous affection in any 
muscle of animal life, except the touguc. One or more cau- 
ceroiis growtlis are almost always found elsewhere, and that in 
the muscxilar system is the secondary affection. Of those 
oi^ns cvcu which arc entirely composed of Qr^:amc mnscular 
fibre, nearly the only one which is ever primarily attacked by 
cancer is the uterus ; and it is the ccnix and vaginal portion 
of the uterus, — the muscular development of which is in the 
uuimprcgnated state very subordinate to that of its body, — that 
is especially subject to tlie disease. But muscular tissue is 
more frequently involved in the degeneration of adjoining 
urgiuia atfucted with cauccr, and to tliis secondary atfectiou 
both animal and organic fibre is subject ; the pectoral muscle, 
for instance, in cancer of the breast, and the muscular coat of 
the abmcutar}' caiuU iu cases of cancer of the stomach or bowel. 

The forms of cancer which an; must frequently observed 
tliuH attacking the muscular system, are the fibrous and me- 
dullary. 

A firmly fixed knotted tumour, iuwovcn with the muscular 
tissue, and sending out branches in all directions, is sometimes 
the distinguishing character of the fibrous kind of cancer ; but 
more frciqueutly, wlicu the muscle is diseased iu consequence 
of its pr<wimity to some other affected organ, it produces a 
characteristic degcnenttion of the muscular tissue. This de- 
generation is mostly seen iu cases of secoudary disease of the 
pectoral muscle, or middle coat of the intestines, and it leads 
to the conversion of the muscular tissue into a white, fibrillatcd, 
reticular structure, in the interspaces of which a pale reddish, or 
yellowish-red substance resembling firm jflly is lodged. The 
muscular coats of oi^ans, under such circumstances, arc pal- 
pably increased iu aise. Dcgeucratioa of the same kind is 
observed not only iu fibrous, but also in medullary cancer. 

Tlie medullary form is not unfreqncntly associated in muscles 
with a very extensive growth of cancer. It sometimes presents 
its genuine white character, sometimes that of melanosis ; and it 
grows in rounded, circumscribed, encephaloid knots, in one or 
in several muscles. When the muscle is diseased in conse- 
quence of tlie dt'gencnition of adjoining organs, encephaloid 

tter socms tg be iufiltratcd throuf^huut it amongst the mus- 




colar fibra, khuo uf Thick are Mifhril. snd othcn dt^ane- 
rmt«il in the launc muincr u in fifafoos canoor. 

Like other strnctares, mude w<Brtiwf raista for a lon^ 
period Xhe odrauoe of iuge eaneeroai grovUu : it bocuuMs 
tfaaa md atxopbird frotn the pnsmre and atrrtching, but 
vadofgoca no mctaal dui^ of texture. 

h. Eulo2ou. — The eotosoa which occar in the mnaclea of the 
hunuui vubject, are — 

a. The rcbtnf>cooctiB, which inhabits the acephalocyitt. It 
M icldom mot with. The mc is situated between the fibres, 
and forcoi them more or lea asunder. 

|j. The cyftticerciu (BlaaeDschwanewumi) is somewhat fre- 
quent. It is \cTy often fotwd in aeveral or in most of the 
jnusclcM, as well as in the heart of the same individual, and 
not vcrr rarely in the bniin too. The number ciistinf^ iu a 
Mingle muscle, and in one individnal, is sometimes quite extra- 
ordinary. The cj'sticerciLs seems to share witb the trichina 
spiralis the remarkable character of being enntined to voluntary 
mascles (muscles with transverse stri;e) ; the distinction is not 
perhaps so strictly marked as in the instance of the trichina, 
but il has been observed in several cases. 

When the cysticcrcus dies, its tail-vesiclo shrinks, and the 
contents hccome inspissated, and at length cretaceous.' Chalky 
concretions eucloxed iu a thick c^'st arc often found in mnsclaa, 
which are the remains of cysticerci. 

y. The trichina spiralis is an entozoon which is strictly 
eoufnied to the voluntary muscles. Upon \X» death il leaves 
an c-ncystcd cliidky cuncrctiuu behind. 

i, Furcufn fjodifji. — All kiudti of exlnincous bodies ore intro- 
duced into muscles by natural or imuatural means, such n» 
ucedlus, bullets, llah-buncs, &c. 
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PART XII. 
ANOMAUES AND DISEASES OK THE NERVOUS SYSTEM. 



Tub abnormal conditions of the nervous sj-stem may be 
BubdiWded into tbosc of the brain, tbosc of tbe spinal cord, 
and those of the neires. To the description of the two former 
1 shall prefix an account of the disorders of their inTestiiig 
membranes. 



CHAPTER I. 

THE DRAIN. 



SECT. I. ANOMALIES AND DISEASES or TBR MEMBRANES 

OF THE URAIN. 

The membrnnea of the brain become involved T>oth in faulty 
development, and in structural diseases of the cranium ou the 
one side, and of the braiu ou tlie other. They are liable also 
to many idiopathic diseases. 

DDRA MATKR. 

§ 1 . Deficient and excessive development. 

1. This membrane is sometimes entirely wimting in con- 
sequence of the absence of the brain ; and portions of it are 
deficient, when the development of the brain is in any way 
»rrestt;d ; thus the tentorium or the falx is sometimes wholly 
or partiallj wanting. 

3. Wlicn the bi-ain is double, there are two more or leas 
complete sacs of dura mater. 

^ 3. Anomalies in Size, Forvx, and PosUian, — These include 
the uunaturnlly small or large capacity of the sac of the dura 
III. 21 
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outer, which renilu from carrcvpouding anomalies in the 
fornurtioQ of the brain, whether imnt of Bj*mmctrj brtwcen iti 
tiro halves, or displacement of them from their natural situatioii; 
nr wliich results from au minatural direction of the falx, from 
partial dilafation and (hernial) protroaon through the cranium, 
&c. And at any period of life, the dura mater ninr be dis- 
tended and more or less attenuated, and its internal processes 
displaced in rarious ilirectious by hypertrophy of the brain, 
hydrocephalus, morbid growths in the brain, &c. 

The thickness of the dnra mater is often luanifestly in* 
creased, not only in consetiacncc of iuflammation, but also in 
persons who arc ailvanccd in life. Sometimes also it becomes 
thin, either in its whole extent, as when the brain is hypa- 
trophicd ; or at certain parts where it is subjected to pressure ; 
thus it is found thin iind cribrifurm M-hcre it has been exposed 
to the pressure of the Pacchionian bodies. 

§ 8. Srilutinnst of Contiwtity. — Under this head we class to- 
gether anomalies in the adhesion of the dura mater to the 
cranium, and solutions of the continuity of the membrane 
itself. 

Be«des the thickening which the dura mater undergoes in 
advanced life, it acquires also a closer adhesion to the cranitun ; 
fw as new bony matter is at different periods deposited on the 
inner surface, especially of the vault of the cmnitun, and the 
number of vessels with their investments pas»ng between the 
membrane and bone becomes increased, the union between 
Ihera is rendered more intimate. The adhesion generally 
commences, and continues strongest, along the sutures. In 
Tcry old age the adliesiun is of^cn remarkiibly less 6rro than it 
is in middle life ; the cranial bones are then atrophied. 

The adhesion between the dura mater and craniimi is fre* 
qnently rendered much looser, or even entirely broken for a 
more or less considerable space, by concussion of the skull; 
the separation may take place at the part where the blow was 
struck, or on the opposite side of the head. Its extent is often 
increased by subsequeut cxtravaisation between the membrane 
and the bone. Purulent and sanious effusions gradually 
force the dura mater and the bone ai>art. 

The dura mater and cranium arc frequently found separated 
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from one another in cases of cepbalhteniAtoma, by nn extmrua- 
tion of blood, which takes place spontaneously from the bone. 

A'arious kinds uf solution of L-oiitiuuity bcful the dura mnter 
from incised, punctured, and ^insliot trounds, and from inju- 
ries which break and shatter the skull. The membrane may 
split also, from being mucli distended by pressure from within 
in cases of hydrocephalus; aud thcHe ruptures of the dura 
mater arc not limited to cases of bemiccphalus ; in some ex- 
tremely rare instances, rujilure ocrurs in hydrocephalus during 
extra-uterine life. Snch a case is prc»en*ed in the Vienna 
Museum ; it is a rupture of the dura mater, near the right 
parietal protuberance, more than iiu iuch in leugtli ; it occurred 
in a hydrocephalic boy, and was followed by the extravasation 
of blood and of serum from the ventricle, between the dura 
niatcr and the cranium, aud thence under the pericranium. 

The Pacchionian bodies very often exert such prt^asurt; on 
the dura mater, as to give rise very gradually to solution of its 
continuity and concomitant atrophy. They fnrec the fibres of 
that mcmbruue iisujider, and huvLug pressed through it, lie in 
immediate contact with the skull. 

Somewhat mrely it happens, that the dura mater is forcibly 
separated into layers by an extravnsation of btood within it 
after concusRion of the skull : such a scpanition is still more 
rare as a consequence of suppuration. Those extravasations 
which have been supposed to be collections of blood l>ctwccu 
the serous and fibrous strata of the mcinbrauc, with the ex- 
ception of a few cases in which a small effusion has raised its 
ionermoat layer, must have been extravasations into the sac of 
the arachnoid which, after acquiring an adhesion to the dura 
mater, have become encysted : they will be considered among 
the diseases of the arachnoid. 



§ 4. DisetueM of 7Vj7«)-e.- — \ distinction will be drawn in 
the following remarks, wherever it is possible, between the 
actual dura matefj and its innermost shining stratum. For. 
though the latter cannot be demonstrated as a separate serous 
layer, we are compelled to adopt the distinction by the sub- 
stantial difference which is exhibited, at least at first, by morbid 
processes in the two layers, luflainmation, for instance, attacks 
one of the layers independently of the other, and presents dif- 
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ferences accordingly in its ooarae, in its proneneas to extend 
along the surface, and in the products it famishes, which 
manifest the analogy between that layer and sraroos membranes 
in general. I shall not at present enter into these, or into 
several similar sabjects, as it would be interfering with diseases 
that are evidently connected with the arachnoid membrane. 

1. Inflammation. — With the exception of those which are 
brought on by injury, primary inflammations of the dnra mater 
to any extent, sach, for instance, as would lead to the formation 
of matter, are of rare occurrence. 

Inflammations of slight degree, on the other hand, and 
usually combined with moderate inflammation of the cranial 
bones, are frequent. These processes are characterised by vascu- 
larity and rosy reddening of the dura mater, and by softening of 
its texture ; and they give rise to interstitial infiltration of the 
membrane, as well as to exudations upon that surface of it which 
adjoins the bone : such exudations become organised into loose 
cellular, or thick fibrous tissue, or at length, especially if there 
be any inflammation of the bone besides, into bone; and 
they produce an unnatural adhesion to the vitreous table of the 
skull. They are generally widely spread, especially along the 
sutures ; but sometimes they are confined within a smaller 
compass, so that they form at one time extensive tracts, at 
another circumscribed islands. Exudations which ossify, very 
commonly present themselves spread out as a layer, that, like 
the puerperal osteophyte, is at first spongy, but gradually 
becomes compact : sometimes they form a mass of bone which 
looks as if it had flowed or dropped upon the membrane, and 
then coagulated; while, not unfrequendy, they are circnmscribed 
osseous plates or nodules, which though, in course of time, 
intimately united to the bone, yet originally adhered firmly to 
the dura mater. 

When the inflammation is more intense, and runs a chronic 
course, the dura mater acquires an increase in thickness, some- 
times to the extent of three lines, and even more ; it becomes 
indurated and callous, and usually adheres more closely than 
natural to the bone. I met with an instance of this effect of 
inflammation in the dura mater lining the right occipital fossa, 
in which inflammation came on in the adjoining lateral sinus, 
and led to its obliteration. 
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When ioflammation is brought on by injury, or passes to 
the dura mntcr from neighboilnug tissues, it frequently ter- 
minates in the production of matter^ and in suppurative degen- 
eration of the membrane. 

These latter cases, therefore, are of great importance, for they 
are brought on by iuflamiuatiou aud suppuration of the bone, or 
of neighbouring ligamentous atmctures. They are especially apt 
to occur in particular localities ; thus the dura mater inflames, 
suppurates^ and sloughs from caries of the internal car, and the 
labyrinth of the ethmoid bone, from caries of the upper cen^cal 
rertcbnc, and suppuration of their ligaments. In the dura mater 
these processes continue circumscribed, hut when they reach 
the inner membnuies^ they usually spread rapidly into general 
meningitis. 

The characteriatica of inflammation of the dura mater are 
those which are common to all inflamed fibrous tissues : I 
refer on this point to what has been said at page 111. 

2. Adventitious growtfia, 

a. Cysts. — Cysts properly belonging to the dura mater are 
extremely rare; though some examples have been met with in 
its substance of fat-cysts contaiuing hair. I have iu sonic cases 
seen tumours attached to the inner shining surface of the dura 
mater, which resembled lipoma; they were inclosed in a 
cellular sac, and more or less distinctly lobulnted. 

b. Fibroid tissue. — Besides the fibroid thickening of the 
dura mater which is found af^cr inflammation, tumours of 
Rbruus stnicturc occur in that membrane. They are, however, 
very rare ; in a great number of tumours I remember only 
some few which exhibited a gcnninCj developed, and undoubted 
fibrous structure. Very many growths ia the dura mater have 
indeed an Intermixture of (ibrca with their structure, iliflering 
in various cases in arrangement and degree, which gives them 
the appearance of a fibrous tumour. There is no doubt that the 
tumours on the petrous bone, particularly examined byCmveilhier, 
were structures of this class supposed to be purely fibrous. 

c. Productions of bone. — WHint are called ossifications of the 
dura mater, are known to be very common. By these are gener- 
ally meant the bony growths situated on the inner surface of the 
dura mater, especially of the falx. I do not, however, believe 
that these belong to the dura muter itself. From their analogy 
with inmilar formations on the cerebral, and especially on the 
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Rpinal, amchiioid, as wcU us from spconl oxaniuiatioii of their 
relationf), T infer that tJiey are connected with the arachnoid 
layer of the dura nmter. Tliry will be noticed more comjjlctcly 
amoiig the abaunutd conditions of that membrane. 

There are, howeircr, *ouic bony formations which undoubtedly 
belong; to the Aim mater. The omboub plates befori> nlludod to, 
which become united to the cranial bones, and whicb arc true 
bone, and the bony concretiona Bometimea developed in the 
dura mater, when it lias become thickened and callous &om in- 
flammation, arc of this kiud. 

rf. TVderWf. — Primary tuberculosis is as rare in the dtira 
mater as it is in the fibrous wrstem generslly. Tlie tubercle*, 
which arc oftcu fouud ndheriug to the iimer siu-facc of the dura 
mater, are such as were orig^inally developed in the peripheral 
cerebral substance, and subRcquently came into connection 
with the dura nmter by the formation of adhesions bt:twcen 
them and the inner membranes. They do not belong, there- 
fore, to the prej«cnt section. On the other hand, the dtu'n mater 
is not unfrequently the seat of tubercular depofiit and tuber- 
cular suppuration, when the cranial buues are carious from 
tubercular disease. 

e. Carcinoma. — Even excluding from consideration the 
ToriouB growths of cancerous natnre, and those more or lest 
alKcd to cancer, which present themselves on the interna] 
shining surface of this membruiie, \vc yet find cancer uf the 
actual dura mater to be of rather frequent occurrence. It 
Bometimes exists primarily, that is originates, in the dura mater ; 
but much more frequently the membrane becomCH diseased 
secondarily by its contiguity with the cranitun, — cancer of the 
bone implautlug itself in the duramatpr after havinj; perforated 
the vitreous table. Even cancers of the brain somctiuies im- 
plicate the dura mater. 

Primary cancer appears — 

a. In the form of cancerous infiltration of the tissue of the 
dura mater, in tracts which are mostly considerable in extent. 
The nicmhraiLC is thickened to a corresponding e&tcut, and the 
surface nest the bone is often covered with a layer of cancerous 
matter, which makes its way into, and destroys the cranial 
bones : «t leugth the diseiise uppcurs also on the imicr surface 
of the dura mater, dt-KtroyM it» iirachuoidul Itiyer, nud spreads out 
in tho «ac of the amchuoid in the form of one uneven rugged 
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stratum, or of separate nodulated protuberances. It is always 
combined mtU cancer iu other organs, and assumes the 
form of wliitc enccphaloid, or of cancer marked with black 
pigment. 

|3. In the form of rounded tumours, which commence in the 
fibroiiH tissue of the dura mater, and jirotnide, as they grow, 
cither outward or inward, or in botii directions. It is some- 
times found alone ; very commonly it is t)f the medullary kind ; 
it is often characterised by fibrous arrangement^ and often, too, 
by considerable vascularity; or it rcscmbleaiu its structure the 
pareuchyma of some glands. 

This last form exactly corresponds to the morbid growth 
which has beeu, and indeed is still, knom^ by the name of 
liingus of the dura mater. The question, ns to whether the 
dura mater or tlie calvRrium be its primary scat, is no longer 
imiwrtant, as it is settled in what has just been said; and the 
discussion which has been carried on upon the subject has now 
only an hi^toricjil value. 

If the fungus grow outward, it makes its way, by the pres- 
sure and absorption which it occasions, through the skull, imd 
appears under the integuments : after a time it perforates tliem 
also. The loss of substance ifi more extensive at the iuncr 
than at the outer table; and aa the fungus, after having 
perforated the skull, swells out and grons without restraint, it 
is girt by the sharp bevelled margin of the bone, and a con- 
striction, or kind of neck, is produced. This condition of parts 
has been looked upon as very characteristic of these cases, 
it is, however, far from being universal; it is not found, for 
instance, when the bone degenerates together with the fungous 
growth, when it is by the malignant dcgcncrHtion of the iMJuy 
tiKsue that the fungus makes its way to the Eiu-facc; still less is 
it foimd in cases in which the fungus of the dura mater was 
originally a fungus of tlic cranium, or in the htage of softening 
of the fungus, in M'hich the aperture becomes enlarged by cor- 
rosion of the bone. 

The usual situation of cancer of the dura mater is the 
vault of the skull ; it seldom happens at the base. If it sprend 
ms a fungus inward, the bone beneath it commonly becomes 
thickened and dense, or the fungus spriugs from the dura 
mater just over a plate of new bone. 
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Hi^ uacLnoid u a ^nt ac. the Tiieenl or tadaal Invr of 
vbich. u, for cKe mont put, blended with the pift Battr in Ae 
lauje mumer as serrxu membruiet are vitk tlic tome vUdi 
Ue» beneath them : bat in Mxne puUy Thidi i^n* in extent, it 
departs &om thu relation to the pta mater, and » tkerefar dia- 
ting^bed from seroos membranes ; that is to mr. br bcins 
nni»naected vicb any subjacent tume, and br hannp a doable 
ern'Mth surface. And corre^»ndui^ to this peculiar anatomical 
arrao^ment, there are Tarioos featnres in diacaaea of the inner 
membranes arachnoid and pia mater), vhen legaided aa one or^ 
ganic whole, bv which ther are dLstinpnished from ditcaici of 
other serons membranes. It is desirable that the disease* of the 
arachnoid should be considered apart from those of the pia 
mater, because the former, especiallr in its parietal laTer, is 
subject to manv affections which are peculiar to itself, and be- 
cause the diseases of its Tisceral larer also are in manr respects 
independent of the pia mater : moreorer, there appears to be leas 
confusion in studying the relations of two things in s^karate 
and adjoining sections, than in orerwhebning one section with 
differences and peculiarities, and speaking sometimes partica- 
larlr of one, sometimes of the other, and sometimes of both. 

§ 1. Anomalies in rize. — To this head belong congenital en- 
largements of the arachnoid; ther are produced by what is called 
external or meningeal hTdrocephalus, and are either partial 
(local; or general. The former are cases in vhich sacs of a 
dropsical arachnoid protrude through an aperture in the skull. 
I shall have to treat of these cases among the Anomalies of 
the contents of the arachnoid sac. 

^ 2. Diseases of Texture. 

1. Hypertemia. — We very rarely have an opportunity of 
seeing the vessels of the arachnoid in a state of congestion, 
or, indeed, of detecting any injection of them that is perceptible 
with the naked eye. But changes, nevertheless, are frequently 
discovered in the membrane, vhich can be attributed only to 
cuugestioDj or to slight and passing attaclu of inflammation. 
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and which arc always accompanied with cbanges in the pia 
mater of a similar nature, and arising from the same source. 

These changes increase in degree with each recurrence of 
the congestion, but they are found to be most marked 
when it has become habitual. The cerebral arachnoid is 
the most frequently affected, especially that portion of it 
which covers the convexity of the cerebral hemispheres. The 
changes oonsut in opacity, thickening, and hypertrophy. 
Sometime* large extents of surface are pretty uniformly affected, 
at other times separate spots are more prominently, or arc alone 
altered. The arachnoid tissue is opa<|ue, dull like whey or 
milk, tumid and white, and it has the appeamnce and density of 
tendon. Ooe form which the affection assumes is remarkable for 
its frequency ; it is well known by the name of the Pacchionian 
bodies. They are merely a granulated form of fibroid thickening 
of a serous membrane. Tlie granulations are found both singly 
and in groups, and when they exist in any number, they are 
generally Hituntcd upon an arachnoid membnmc that is cloudy 
and thickened. By their pressure they force the fibres of the 
dura mater asunder^ and become imbedded in it ; then perfo- 
rating that membrane, tliey occupy small pits and fossa; of 
their own in the crauial bones, and in this manner give rise 
to an uiinatural adhesion between the cerebral arachnoid 
and tlie dura mnter. They are usually found at the margin 
of the hemispheres adjoining the faU, and in that situation 
they often perforate the wall of the superior longitudinal sinus, 
and project within its cavity. 

Oimcity and thickening of the arachnoid are very common 
post-mortem appearances : after middle life, a moderate degree 
of them is almost constantly found, and their absence is the ex- 
ception ; for at that period every unc must have been exposed 
to rct>catcd congestions of the brain and its (inner) mem- 
branes. This is especially true of the Pacchionian bodies, which, 
as is well known, are scarcely erur absent, even in earlier life. 
In persons who have suffered from frequent, intense, and pro- 
tracted congestions, they arc more constdemblc ; but the most 
marked ciamples succeed the cunge&tions produced by frequent 
intoxication, and repeated attacks of delirium tremens. 

Moreoxer, the arachnoid membrane is found augmented in 
actual bulkj and containing within ita cavity an increased 
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(|unntity uf Honniii rtrnitioii, in cases of atrophj of the brain, 
mill, tudri'il, ill roniliiimtion with various other appearmnoea, 
rtWw\\ im> III! l)r<'n^iltn(>ll hy the tendency to a Tacunm within 
tho fniinnni, mid Mill all \w dctnilcd in the sequeL 

li. Ilrmoirfint/f. — S|HintinHH)iLs extravasations of bhx>d into 
I hi* Ml* of I lit' itrHrlinoid iin* by no means uncommon. They 
ituMlly hit|i|trii on tlii> t'unvvx Hurfiiee of the hemispheres ; at 
h>riiil, III (li<< tiion* mlciiMvorfTuiiions, it is always in this situation 
ihiil tlio lnr){OMt (|uiuitily of Idmul ia nccumuhited; small effnsions 
rivipicMtlly hike )tln(V nt the hiise of the skull, hut larger ones 
iKVuv (hen' vrry rim'ly. Tlioy arc seldom met with while in 
I hi' ivtviii Ntnio ; and fnim their having usiuUly existed for a long 
pfinoil hcl'ore \\wy im* oxmniiml, llic effused blood is found to 
hn\o iihvady uiulorpuio tNuisidorahle changes. I will b^n by 
di*|tioliit)): II uoll markrd euimple, and afterwards analyse its 
iiplK'nvaitiVH, 

l.yiitft ItiMirnlh tho durn inatcr that covers one of the hemi- 
Hphi'iOH, t!t touiid » tmc or cyst, M'hieh resembles in form a 
tliiHiMiod ovliiulor, MMuowhnt ciin'od from before backward in 
e(trri*!t|ioiulritrr w it li 1 \\v iin'h of 1 ho cranial vault, or resembling 
ill Mlitipi' nhiil ivMillH I'ltMu tlir forcihlo separation of two layers 
of It tiantir h\ III! elViision Mhieh oomtneiicrd at some single point, 
mill iheu npreiul out hrt^vivu thetu. The fijriirc first described in- 
YoUoM nil eveeuM in I lie lueHNiirenient from before backward over 
tliolnutNU'i-xeiind the \iM-tiotd dianu'teni. The sac adheres by its 
outer Hiirfaeeti) the limit itinter,ltiit its inner wall is free, ornearly 
free, from any eomu'et ion w U It 1 he eerebral arachnoid, and is con- 
st'ipieutly more or less smooth, antl moist. Its adhesion with 
llto diini mater, too, is hut loose ; it partly sticks on, and partly 
is conntTted with the membmue hy a few small vessels. Both 
walls of the sac art? usually of a brown, rusty colour, and 
tunncious ; they may often be separated into several layers which 
vary in thickness, but the inner of which are the more thin : 
at tlic margin of the sac they coalesce and form one lamina, 
which soon becomes reduced to a thin, brown, rusty-coloured 
membrane, and spreading out further on the cranial vault, 
reaches to the base, and at lengtli terminates in a thin, rusty- 
coloiu'cd, gauze-like film. Loose shreds of plastic lymph hang 
on the inner surface of the walls, and (wliich is remarkable) 
principally on the wall which adheres to the diu% mater ; within' 
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theso the sac coutains a more or less thick fluids of a dark and 
various colour, like chocolate, or plum-sauce, rust, or yeast : 
in conrae of time the lymph is gradually removed, the inner 
surface of the sac becomes smooth nud polished^ and the c<m- 
teuts are changed into a colourless, tliin, clear, serous fluid. 
The corresponding hemisphere becomes plane or slightly hol- 
lowed, its convolutions flattened, and its Tcntricle narrowed, 
while the scrum of the Tcntricle is forced oFcr into that of tho 
opposite side. The pressure of the cyst sometimes diminishes 
the thickness of the parietal bone. 

On closer examination, the outer layers of the wall of tho sac 
are found to he viu^cular. At the margin of the sac, just where 
its two widls unite into one stratum, numerous small tnuiks may 
bo sccu, sending branches and tnigs both upon and into the 
walls, cs|iecially that wall whifh adjoins the brain. Hero 
and there also other vessels pass into the convex surface 
of the sac from the dura mater. The walls arc composed (^ 
plastic lymph, and contain various quantities of modified red 
|>articlcj of the blood; in their outennost layers fibrils liko 
those of cellular tissue are being developed. The coagulation 
of this lymph at the periphery of the cflTusion, is the occasion 
of its becoming cncystnl. 

These sacs are usmilly borne for a long time, and they do 
not present any proof of having diminished from their original 
size; for the impemieability of the wall of the sac materially 
interferes with the absorption of its fluid contents. Occasionally, 
however, eases do occur, in which a sac that originally was of 
large size, has undouhtt?dly become smaller, some of the fluid 
port of the contents haring becu at length absorbed, and the 
cavity diminished by the approximation of the two walls to 
each other, and by thetr cohesion at the marg;in of the sac. 
In some cases it has even completely closed in this manner, 
and is wasted. 

The walls of the sac, especially that one which adheres to the 
dura mnter, sometimes become the seat of ossification, that is, 
of bony concretions in the form of plates. 

In a cpnsidemhle numlicr of observations, I have seen but 
one case in which the sac was of cylindrical form, and fillodi 
like a sausage, with a dark, reddish-brown plu^ of coagulated 
hluud. 
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Sonne rare instances occur of large circumacribetl extr&Tm- 
aatioiis iuto the arachnoid sac, in which the fibrin doe» not 
disengage itself, and coagulate at the surface, and thuH iucloae 
the extravasation ; such canea present to view a rouudcd and 
irregidar mass of coagulum. 

Small effusions, which sjircftd out and form a thin stratum, 
leave behind them a corrcspondiiiglj tbiu, single lamina, of a 
rusty brown, or ycaat-yclluw colour, whieb lines the dura mater. 
It i» Tcrr often a mere fi\m, and cau be detected only by the 
closest examination. 

According to my observations, these extravasations oocnr 
pretty often in adults, and especially during and after the best 
years of manhood : Bartbez, Rillicr., and Legpudre, have not 
unfrequently noticed tbem in young persons and children. It 
has been my uniform experience, that the lai^c encysted ex- 
travasations over the hemispheres, induce a marked degree of 
weakness of intellect. They have much general interest, as 
rare examples of hemorrhage into n serous cavity. The source 
of the bleeding cauuot usually be discovered. In persons who 
are advanced in life, it may, perhaps, arise ft*om the conges- 
tions which are occasioned within the skull, by atrophy of the 
brain. 

It should be remarked, that old cfifusious may be mistaken 
for hemorrhagic exudations ; but such an error may be obviated 
by obsen'ing the following pailiciilars : 

a. At whatever period the extravasation may bo examined, 
no change of »itructurc, such as accompanies indummation, will 
be found in the arachnoid, eveu in its parietal layer, to which 
the extravasation is attached. 

/3. In the recent state, it ii clear that the cfifusion is pure 
blood. 

y. Further distinctions may be noticed, in the peculiar 
change of structure which has been described as taking place 
iu the extravasated fibrin, and in the want of any intimate 
organic connection between the sac and the dura mater. 

Lastly, it is these encysted extravasations which have 
hitherto, for a long time, lieen erruneou^ly looked upon aa 
eattravasatlons between the two layers of the dura mater. 

3. InJiummatiuH {AruchnUia, Arachnoiditis). — The condition 

*hc pia mater subjacent to an indamod arachnoid membrano, 
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produces sundry peculiarities in inflammation of the cerebral 
layer of the arachnoid. 

In the first place, inflammations of the parietal layer of the 
araclmoid are, on the whole, of frequent occurrence ; their 
pathological import, however, is mostly subordinate, for they 
arc a secondary appearance, or, as it were, a complementary 
locahzation of the general disease : they occur in the course 
of processes attended with extensive exudations, particularly 
of those which take place on serous memhrancs ; they are 
met with, also, in cases of what is called a phlogistic state 
of the blood, and in pysemia, in the course of acute exan- 
themata, of Bright's disease, uf acute biliary' dyscrasia, &c. ; 
and they are commonly slight in degree. The inner surface 
of the dura mater appears streaked with delicate vessels, and is 
of a clear, rosy red tiut; it is lined with an exudation, that 
may be deHcate, gransh, and sofl, like a layer of mucus, or 
more consistent, and membranous, or yellow, loose, and 
puriform. 

lu Bume rarer caaes, the inflammation of the parietal layer 
has all the appearance of being primary, and, judging from the 
amount of its prutlucts, severe also. The inner surface of the 
dura mater is found lined with a false membrane, from half a 
line to several lines in thickness ; it is of cellular structure, 
and is mostly remarkable for its rascularity, and for a cor- 
responding degree of redness. It is attached to the dura 
mater by means uf its vessels. Sometimes it contains yel- 
low checse-Uke masses of disorganised flbrin, which vary in 
size, and in shape arc roimded or iiTcgular, and branching 
and coalracing. Still more rarely, the exudation becomes a 
dense, fibroid membrane, in which plates of bony concretion 
are developed, as so often occurs in false membranes on the 
plenra. 

These processes usually take place, and furnish their pro- 
ducts without being accompanied by any similar disease in the 
cerebral layer : even in the intense primary inflammation men- 
tioned last, the change which takes place in the cerebral layer, 
is limited to cloudiness and thickening ; the false mem- 
brane very rarely produces any adhesion between the two 
surfaces. 

Inflammations of the cerebral layer of the arachnoid mem- 
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convexity of the hemisphcrea, And la the shape of plates, which 
are smooth ou their &ec surface, and rough ou that hy vhieh 
thejr are attached. 

The so-called ossifications of the dura mater am met with. 
mostly in advanced life ; their essential importance ta far 
than that which la usuhIIv nttributcd to them, and thcr 
still more insignificHtit in projKirtion &s the atrophy, to whickl 
the brain is liable at this period of life, increaaes. Aa a general 
rule, they are certainly of moment, when found before the 
thirtieth year of life. They very commonly coexist with hyper- 
oatoaia of the cranium, thickcuing of the vitreous tabic, es- 
pecially near the forehead, with adhesion between the dam 
mater and the skull, cloudiue^, and thickening of the inner 
membranes, &c. 

They arc composed of true bone, and usually have also 
very compact texture. 

In some very rare cases bony formations of other kinds are 
found scattered over various parts of the inner surface of the 
dura mater, aud the opposed layer of the arachnoid. They are 
crumbling or firm concretions, of a reddish, or a white coloor, 
and rcsembliug mortar, aud are most probably crctified 
fibrinous exudations. 

d. Cancer*. — Adventitious growths which belong to the pTe~ 
acnt section, frequcutly occur on the inner surface of the durm 
mater ; they are quite remarkable for the variety of their extcmij 
appearance and of their elementary structure. Thus, in regard 
to the former particular, we meet with delicate villous, vascular, 
fungous growths, with thoroughly eucephaloid formations, with, 
tumours minutely divided into acini, like some glimds, with, 
lobulatcd masses variously streaked with fibres, and so forth. 

e. Tubercle. — The rare occurrence of exudations to uny 
amount ou the free surface of the arachnoid, while they are 
quite common in the tissue of the pia mater, probably explnioa 
why the arachnoid, uulikc other serous membranes, should 
scarcely ever be the seal of tubercular deposit, — why meningeal 
tuberculosis in every form is re&tncted to the deposition of 
tubcrulc in the tissue of the pia mateo'. 



^ 3. Anomalies « the Contentg of the Arachnoid. — Some of 
tbeao anomalies have been already detailed ; the accumu- 
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lation of serous fluid in the arachnoidal sac in any beyond 
the natural quantity, constitutes another instance of them. 
Wlien the accumulation is considerable, it constitutes the 
disease which ia known as external, or meningeal, hydro- 
cephalus. Sometimes it is congenital, and is then remarkable 
for the great quantity of the serum. 

It appears in two forms : 

o. In that of dropsical saca, which consist either of arachnoid 
membrane alone, or, as is more commun, of dura mater also, 
identified with the arachnoid, and attenuated in an extreme 
degree : they protrude through an aperture in the skull, and 
form a dixerticulum of the arachnoid sac, which communicates 
with the general cavity by a narrow eanol. If, as Is verj* com- 
monly the case, there be no complication with hernia of the brain, 
such sacs arc nndoubtc<Uy curable hy being emptied and tied. 

b. The second is a uniform accumulation of scrum in the 
arachnuid sac, by which the brain is displaced and compressed 
towards the base of the skull, and the cranium is, at the same 
time, uniformly enlarged. Although there are some cases, and 
one in particular in the Vienna Museum, which show that this 
hydrocephalus may attain very considerable dimensions, yet such 
an enlargement is extremely rare. 

There is an excessive accumulation of serum in the omcbiioid 
sac which comes on very frcqueutly during extra-uterine life, 
and calls for some remark. 

The normal quantity of serum in children is just sufficient 
to keep the free surfaces of the arachnoid membrane moist ; it 
may be a few drops, hut it docs nut exceed a drachm ; in adulta 
it amounts to three or four drachms. This quantity is found 
collected in the posterior fossse of the skull; and if the brain 
have been carefully removed, it remains in its natural clear and 
colourless condition : hut as in examining and taking out the 
brain, some blood is usually mixed with tt, it appears turbid^ 
and is more or less tinged red. 

"When there is an excess of this senun, not only has a 
greater quantity gravitated to the base of the skull, but a 
part of it alifo pours oat when the dura mater is slit at the mid- 
height of the brain, along the line where the skull has been 
divided by the saw. The whole amount may oflcn he estimated 
at an ounce, an ounce and a half, two ounces, or even more. 

III. 22 
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Tlio couditious under which considerable quAiititics arc found, 
arc principally two : they may occur, 

1. In consequence of frequently recnrring bMbitual conge»-' 
tion of tho membranes, or of a varicose state of the Tcsaela of' 
the pia mater. 

2. Ah a rrault of atrophy of the bnuo. Under both con- 
ditioiiH the excessive accumulHtiou of scrum in the arachni*id 
MIC, is [H)Tiiliiiied with thickening of the inner membraucs — 
the ctircbral AiHclinuid, and pia mater, — with infiltration 
(oeduma) uf the pia mater in atrophy of the brain, with accu*' 
mulation of scrum in the ventricles, and sometimes with a state 
of infiltmtiuu or ccdema of the brain. It is always important 
to notice that scrtun is accumulated at llic same time benrath the 
hridgc-lik« expansions of amrhnoid at the base of the brain, 
especially in the cerebellum ; and the more so as tlie fluid 
Mcapes from the latter situation when the brain is removed, 
and augments the quantity which is foimd in the arachn(»d 
sac. 

This serous cfTuaion into the arachnoid sac, is essentially 
chronic ; but it is subject to sudden or to gradual increasOj 
with every attack or augmentation of the congestion, with every 
advance in tho varicose state of the vessels, and in the caac of 
atrophy of the bmin, as the vacuum Iwcomes greater within 
the skull. It is an important question whether there are any 
acute ctlusions of this kind, which are rapidly fatal; and 
whether it is possible to recognise them on the dvm\ body aa 
the cause, or as part uf the cause, of that form of sudden death 
which is usually dcsiguatcil "serous apoplexy." That tlicrc are 
such acute eifuMiona, which may quickly destroy life by p«ra- 
lysing the brain, can certainly, in the present state of our 
knowledge, not be denied ; but the diagnosis of this mode of 
death is just as uuccrtaiu on thn dead body as on the dj-iug 
patient, for the senmi which is found in the arachnoid sac, may 
be a chronic accumulation that has existed there for a long 
time, just like that which is contained in the ventricles, or in 
the tissue of the pia mater, or that which produces a'dcma of 
the brain itself. Moreover, the coexistent coogestion of tho 
meiubrane» of the brain is usually but slight. And Iiistly, there 
^I'c, for the most part, in such cases, various other morbid of- 
fectious elsewhere, by which the suddcu death can be uthcrwiao 
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explained. I sHaII have occasion to make some further remarks 
on tliis subject at another more suitable place. 

Not unfrcqucutly the quantity of thii^ M^rum ia uucommoaly 
small, and the surfacesi of the arachnoid appear to l>e without 
moisture. This is the case in marked enlargement of the braiOj 
especially in hypertrophy. 



THE PIA MATER. (THE CHOROID COAT.) 

The intimate relation subsisting between the pia mater and 
the hrain, and the Irequent co-existence of diaeaxc in the latter 
with that of the former, render the affections of the pia mater 
those of the greatest importance. In accordnuce mth what has 
been said of the arachnoid, and in op]H)silion to the gcucral rela- 
tions of subserous tissue to serous mcnibrancs^ the most important 
processes that occur in this situation, >iz,, those attended with 
exudation, greatly preponderate iu the tissue of the pia mater. 

§ 1. Diaeasea of Texture. 

I . ConyeUion and its consequences : — Hemorrhage. — There is 
no question that conp;cstion of tlie pia mater (commonly called 
congestion of the menibriuies, or inner membranes of the brain) 
is a very {requcut occurrence ; aiid wc have already (p. 328) 
arrived at the same conclusion from our uHsen-ations on the 
arachnoid. Yet, on the whole, if we except the " post-mortem" 
congestion of the pia mater covering the posterior lobes of the 
cerebnim, any considerable degree of congestion is far lesa 
commonly met with in the dead subject than is usually sup- 
posed; and there is, perhaps, no respect ia which moderation 
in estimating appearances needs so much to be impressed upon 
the unpractised obscrrer as in regard to the quantity of blood 
contained in the vessels of the pia mater : as a general rule, a 
very moderate injection of these vessels is erroneously looked 
upon as congestion. 

The marked congestions which are met with in the braiu 
and its membranes in very delicate cliildrcn form an ex- 
ception to this rule. Much interest attaches to the&e instances, 
from their being associated with more or less striking general 
plethora in children who are usually emaciated. 

The congestions are, in general, active, or mechanical, i,e» 
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rcBulting from disease of the heart, or obstruction in the lang»: 
•ometimes they are paauve. They are generally combinrd nith 
B correspouding th-grec of congestion of the brain ; and aome- 
tiiucs they destroy life, cither of themselves, as vascular apoplexr, 
or by causing an effusion of iierura into the tissue of the pia 
mater and subittaiice of the brain. 

The termi nation H and cousequeuccs of congestion Taiy ac- 
cording to the frequency and the duration of their cause. They 
consist of thickening and condensation (increase of volume) 
of the pia mater and arachnoid, of permanent infiltration of 
the former, and a varicose condition of its vesaels. Such a 
stale of the inner membranes is well marked aflcr the con- 
gestions vhich arc produced by continued and forced exertion 
of the mind, or by repeated intoxication, especially with alco- 
holic drinks. Congestions from the latter cause leave behind 
them an extremely ^-aricosc state of the vessels. 

Tlie (mechanical) cougestions, infiltrations, and tliickcuiugs 
M-hich the pia mater suffers when atrophy of the brain has formed 
a vacuum within the skull, also require particular notice in this 
place. 

Spontaneous hemorrhages into the tissue of the pia mater 
{apoplexy of the vascular coat), though they rarely take place 
in adults, are frequently met with in new-born children and in 
the delicate period uf childhood. In the latter, the part which 
mostly suffers from hemorrhage is the pia mater at the base of 
the brain. Cases of this kind most be distiogmshcd from those 
in which the pia mater is infiltrated with the blood that esca[ 
from an apoplectic spot, whether peripheral or deeply seat 
Except in some rare instances^ in which a large vessel, or an. 
aneurism of one of the large arteries is ruptured, the source of 
the bleeding is the fine vessels uf the pia mater. Hcmorrfaagca 
which result flrom the skull being shattered^ or otherwise 
injured, arc mostly accompanied with bruising and hemorrhage 
on the surface of the brain. 

2. (Edama of the pia mater. — The infiltration of the tiasi 
of the pia mater with serum, which 1 have just brought 
forward lu one result of congestion, constitutes a'dcnia of the 
membrane. It is most commonly chronic: it may be combined 
with the other changes which have bceu enumerated as conae- 
quencci uf repeated and continued cougostiuu; and it mai 
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ad^Tince till the pia mater measures HCreral lines in thickucss, 
and the serura pours forth in larpc quantity, when the 
membrane ia cnt or torn off. This is especially the case in 
atrophy of the brain. The infiltcred pJa mater may be easily 
separated in large pieces from the br^n. 

(Edema generally involves the entire pia mator, but it 
reaches by far its greatest amount over the convexity of the 
cerebral hemisphere*. It may affect merely a very small 
section of the membrane ; and it is thus strictly local when only 
a part of the brain is atropliicd : when the uastiug is limited 
to a few of the convolutions, the ccdematous pia mater hangs 
over them like a loose bag. 

In those sitnatious where the cerebral arachnoid is stretched 
separately and tike a bridge over certain parts of the brain, most 
of the scrum is poured out in the free space between it and 
the pia mater. 

The discrimination of an acute oedema, as ever proving the 
fatal result of an acotc congestion of the membranes, is attended 
with dillicultics of precisely the same nature as those which 
surround the question about the existence of such a disease as 
serous apoplexy. (Edema of the pia mater is associated with 
tliat disease. 

3. Inflammation. — Inflammation of the pia mater (true 
meningitis) is the most important of the inflammatory affections 
of the membranes of the brain. In its essence it is mtlammu- 
tion of a loose areolar tissue. It is impossible to depict its 
general features without diHtinguishiug two totally different 
forms of the disease. 

a. The first form. 

Its product is, in general, a yellow or yellowish green, 
fibrinous, or piu-ulent exudation into the tissue of the pia 
mater. Tliis product is effused, according to the circum- 
stances of the case, sometimes at separate spots, as between 
some of the convolutions, or alon^ the course of the larger 
venous trunks of the pia mater, while the membrane itself 
is elsewhere infiltrated with an opaque grayish scrum : at 
other times the exudation is made up of flakes of flbrin, and 
is diluted with a considerable quantity of serum ; it b of 
a grayish yellow, or variegjited greenish colour, and per- 
vades the pia muter uuifonnly ; or it may contain but little 



DISEASES OF 



tW 



M«nui). nniL W iiiiro fibrin, or pQ»t diftncd ia iag^ 

tliroufiU tho pin nrntrr nnd iU proloogition* beCwecB 

tttluttniiN. In t)to iMt ciuH) tlio mcmbrmne U i ii a ii iftwlh r : 

111 thirkiinii, fttii) may ho easily Rqiarated from tbc 

tlnitw nithoul injury, but itt other timet not vitboat watliap 

thr kurfiMM) of till) iimiii witlt it. It may ako be eanly tarn. 

/I In thi> form ihn tli^ciuto luunlly cxtrod* over the co m f okj 
of thn licminphciN'*, nnd u it apprtMcbea tbe biue of the fani*, 
t1(ititiiin1i<«i in intensity. It mroly oocurs at the haae of tbr 
bruiu nt nil. 

y. The individunU who prenent this form of diacaac, are in 
t)ir ymUhftil pomxl, thr liltwni of life ; they are naually atna^ 
nt liny mtn tliry ulinw no trun< uf the lubL-rcular dysonMim. 

^. Till* iliiffHc id nsnnlly nnnccompnnicd with (acute) bydn>- 
OBphnliiB) lit h<nkt llir rxutlittionR found in the reulricln arc 
noally illglit ; mi iiUo Kunniiiig uf the otumftch dues not ordi* 
iiRiHly r««uU (torn tt. 

I. Kiocpt Rt it« periphery, tho bmin ia nnaltcred by the 
dliK«it«n, 

'riiiN ftirm of mrnin^itii ia very fVoqiiently n primary and idto- 
pntliu'diiiri(-i(M iit tmios it it met with frequently, nnd according 
1u Fitrgi'l aiiil (ilhfrv, in wen nu epidemic : nnd further, it is kh« 
usual rt^Hult of ronrusiiiuu uf the brain. SQiuetimeti it is a aeooo- 
dary nfTprlion, lutd m mieh, it ■ucccmls otlicr inflRininations, 
Olteiiaivn oxuiliitioiis on »cn>us niembranrs, for inst.inec, pacu- 
niunin, &e., or it is indnood by tho coutignity of the uiembranc 
t<i eiivunmerihud iiiHiitnnintiun going on in the dura mater and 
eraiiini honra, by phlcbitin of the venous trunks of the pia 
muter, or of thu sinuscM of the dura nmtcr, by the advance of 
iuUiunnintion or nbwreiui of the bniin, nnd so on ; or, lastly, it 
may be excilwl by the irritAtion which adventitious growlhs of 
vui'iouH kintU produee witliin the cranium. 

It uMunlly, lui I hnvo already pointed out, flpreads over 
n lnrfj;e supcrliciul area, and is aomotimca aecompauied with 
inUainnintiou of tho nicniliriiiicK of tho spinal cord : even 
when the inflnnimntion has advnnced from some other tissue 
merely to eircumticribcd spots of the pia mater, it usually spreads 
out scry rapidly into an extensit'c (genernl) meningitis. To this, 
however, there ore ocejisional exceptions; for infliuumatiou niid 
cvon luppurntion sometimes coutiuuc to be limited to their 
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original site ; as, for instance, is Bometimes the case with the 
inflnramation and suppuration dependent on caries of the skull. 
The inflammation is always acute, and more acute in pro- 
portion to its intensity, and to the abundance of the exudation. 
What is called chronic meningitis is really nothing hut the 
various terminations, and the metamorphoses of the products, 
of an acute inflammation. 

Much as it might have been expected, yet are arachnitis on 
the one hand, and inflammation of the periphery of the brain 
on the other, far from bciug constant accompaniments of in- 
flammation of the pia mater. Exudation on the free surface 
of the arachnoid very rurcly occurs, and it Js found ouly nhen 
meningitis reaches its most intense degree : the surface of the 
brain, on the contrary, is certainly more frequently in\'olve<l. 
In some rare cases it may be concluded from the terminntions 
and consequences of the iuHammation, tbat it has extended from 
the pia mater to the surface of the brain in one direction, and 
in the other to the arachnoid aud dura mater, and even to the 
bones of the skull. 

This form of meningitis is frequently fatal; but it often 
terminates in resolution. AVhcn its products change intu 
a ccUnlar or Hhroid tissue, the inflammation leaves the pia 
mater a tJiickoncd, whitish, tough, dense membrane ; the 
arachnoid shares in the thickening, the pia mater aeqnires 
unnatural ctmucctions with the surface of the braiu, the cere- 
brnl arachnoid adheres to the dura mater, and at length even 
the dura mater and the skull unite. In some rare cases of 
this kind, the surface of the brain and the skull are bound 
together by a series of successive normal and false membranes. 
Such terminations of meningitis are frequently found in mental 
diicaae, especially in cases of secondary imbecility. 

Meningitis terminatea in suppuration only when the inflam- 
matioQ is local, and passes to the pia mater from other con- 
tiguous structures. 
b. Tfie Kcond form. 

a. The products of the second form of inflammation of the 
pia mater, though commonly mixed with yellow or yelluwish- 
grcen spots of flhrin, consist in greatest part of an opaline, 
flocculeut, albumino-serouti, gelatinous, sero-purulent, and 
usually very abundant exudation, the colour of which is grayish, 
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organs. Frequently also, more firequently tlinn the first form, 
it comes OD sccoudarily as an attcudiuit on various diseases of 
the brain, such as adventitious growths, particuliurly tubercle, 
inflammation, abscess, softening of the brain, and bo on, in 
broken-down constitutions. 

The peculiarity of the product of tUis meningitis appears 
therefore to ari^e from eshaustiou of the fibriu of the bluod by 
pre>-ious exudations of tubercle, or &om fuemalos'tt, resulting 
from the influence of some of tbc above-named diseases, pre- 
existing in the brain. Both in its quality, and in the condition 
on which that quality depends, the product is strikingly ana- 
logous to the gelatinous pasty products which are fiimishcd by 
pneumonia uudcr the like circumstances of a dcflbriuuted 
condition of the mass of the blood, aud arc attended vith 
considerable hepatization and extensive tuberculosis. 

Though convinced that in distinguishing two forms of in- 
flammation of the pia mater, and in my portraiture of them, I 
have been perfectly true to nature ; yet I must say expressly 
that the disease presents other exceptional characters. 

a. Instances occur, on the one hand, of meningitis at the base 
of the brain, iii which the exudation is fibrinous (plaatic), and 
even purulent : 

/3. And on the other hand, it is by no means rare for 
meningitis, on the convex surface of the hemispheres, to fur- 
nish a tubercular exudation. Isolated spots of inftamniation arc 
then found «;attered through the pia mater, especially through 
that part of it which dips between the convolutions, aud it 
appears infiltrated with a yellow granular exudation. The 
spots of inflammation arc very commonly, too, the Beat of 
hemorrhage, and the membrane adjoining the tubercular mnas 
ap|>ears qatte HUed with coagulated blood. The adjacent 
surface of the brain is generally in a state of red (inflammatory) 
Boftcniug. These processes are, almost without exception, 
combined witli tuberculosis of other organs, eapecially with 
tubercle in the brain; and they appear to be analogous to the 
lobular pneumonite which are attended with tubercular exuda- 
tion — tubercular inUtratiou of the lungs. 

The mtmingitis which occupies the base of the brain, very 
often extends into the neurilemma of the cerebral nerves, as 
they pass off through the iuflumed part. 
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4. Adveniitiout Orwetfu. — £xclnsircljr of groirUu,«hidiB- 
ginmtc in the hnxu, uid implAut thetnaplvca ■eoondailv, nd i 
part utilv iu the pin mater, this class of fjiitcaic i« mtrich^ft 
tbc pia mnliT to tubercle. 

Tkberathti* (^ the Pia Mater. — It is rcry frcqueot, nl « 
of CDunc, one of the moat important of all the tuboti^a 
It i» met with as n chronic diaeaBe, bat mure Jrequadl; i 
amun«s the forms of acnte tubcrcoloais, and of nflunfl 
▼ith t^ibercular exudstion. 

a. Chronic TUberculo9U. — In this case the tubcide is fimi 
in the form of grsv gnuiulatioos, which, sooner or hflt, 
become yellow tubercle. The (rranules arc always grasped* 
dastered together. They are confined to no particular npaS 
They arc constantly combined with tnbcrcniosia of other orpM^ 
ami they commonly form the starting-point for meningiti* arf 
acute tuberculoids of the pia mater. I have ncrer met viA 
complete softening, or suppuration of this form of tubercle. 

6. Acute TuhrrcHh«it. — Tubercle of this kind ^pean a 
the form of the finest gnuiulcs, scarcely as large as ponpraeed; 
it maybe grapsh and opaque, or quite clear and pelludd, like 
a vesicle. More rarely it assumes the form of larger, miliarT, 
and Bcpanitc granulations. It needs not merely familiarity 
with their appearance, but also a close search of the pia mata 
in order to find theni. The congestion to which they owe tbdr 
origin is oftcu no longer discernible on the dead subject ; bat 
they remniu always iu large numbers, and always occupv a 
large section, and not uufi-cqucutly, indeed, the whole cerebral 
part of the pin mater : while, together with them, and as the 
product of the same congestion, a considerable quantity of 
serous, sen)- albuminous, and more or less turbid exudation are 
found at the base of the brain, within and about the circle of 
Willis. 

The base of the brain is the chief seat of this form of 
tuberculosis: from thence it extends towards and orer the 
hemispheres ; it is nire to 5ud the convcx^ surface of the 
hemispheres the principal seat of its development. With a 
little attention the granules may be easily discovered at the 
base of the brain by removing the bridge of arachnoid, but it 
requires the closest search to detect them in the pia mater 
coreriiig the convexity of the hcmiitpbcrea : in this situation 
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tbey are clustered iu the interrala between the convolutions, 
and are very often further eoneealed by a good ileal of coa- 
gestion of the membrane. 

The amount of the accomponyiug (acute) hydrocephalus and 
oedema of the cerebral substance bears a direct relation to the 
extent to which this form of tubereulusis is developed. It is 
most frequent in cliildren aud young persona, but it may occur 
at any period of life. It is very rarely the primary disease, 
but almost always depends npnn some pre\iuu8 tuberculosis, 
either chronic tuberculosis of the pia mater, tuhni-clc of tbc 
brain, or the like (Usease of the lymphatic system, or lungs. 
>Jot uufrcqucutly it forms part of a general ncnte tuberculosis, 
which has attacked the most diil'cient organs nud tissues, cither 
fdl at once, or quickly one after another. 

c. Meningitis, with tubercular exudation, so called /uAerf«/«r 
meithiffHuf. This is the second form of meningitis with a 
ftbriuous, yellow, graiuilar product, which was described at p. 3-13. 
Sometimes it is combined with an acute exudation of gray 
granular tubercle {acute tuberculosis). Sometimes, also, it 
appears in the form of isolated spots of inflammation of the 
pia mater covering the convex surface of the hemispheres 
(destirihed at p. 3L5). In both forms it has the same com- 
binations and starting-jKiint as the acute tuberculosis. 

It is remarkable that tbc pia mater of the cerebellum is 
very rarely the seat of tubercle. 

On one occasion, I met with a tumour in the pia mater 
CODUsting of a cavernous tissue ; it was a specimen of telean- 
giectasis (splenic nu:vus, Afterrailz), and was situated at the 
tipper part of the left cerebral hemisphere. 



or THE PBOLONOATIONS OF THE ARACnNOIO AND PIA UATEK 
WirniN THE BRAIN, 

§ 1. lyiaeaiea t>f the Choroid PfejntitB. — The choroid plexuses 
arc subject to congestion, opacity, and thickening, and to 
n varicose state of their vessels; and these changes are 
mostly observed when the pia mater and arachnoid are in a 
similar condition. The choroid plexuses share more or lest 
nlso in the processes of exudation, which arise from incniugitiB 
and acute hydrocephalus, aud arc then opaque, swollen, inBU 
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tmteclj and covcreil with flooeulent pseudo-mcmbrasoiu Hbrtn, 
or with purulent cxudAlian. 

Ctfsla (uiil caharrnui formations are the principal adfcn- 
titiuuft products in the churutd plexuses, and they ttTc freqaentfy 
met with. 

Tim crsts, reaclcw, or. as they arc sometimes named, hy- 
datids, of the chcrroid plexuses, are frnqunHt and well known. 
Viuioua miscoiuxjptioua hare prerailed as to their nature and 
cnuM-'j and undue iniportanro httn been attached to their prB> 
unco. They have hccn tnken for dilated lymphatic TcaaeU, 
for culai^cd capillary vessels (or terminations of arteries), and 
for now growths ; and their value, in the scale of post-mortem 
apjieanuiccH, hjis been commonly over-estimated. Tlicy form 
bladders, sometimes with very thin, sometimes with pretty 
thick, vascular walls; they may be loose and pendulous, or filled 
and tense; they vary in bizc, c<iualUug a poppy-seed, millet 
grain, or beau ; and when very numerous, they give the choroid 
plexus the appearance of a bunch of grapes. They occur only 
in the Intoml ventricles, at least none that occnr elsewhere are 
large enough to be detected in making tlic post-mortem exami- 
nation with lui ordinary amount of care, that is to say, none 
above the size of millct-sccd. They occupy the convex iwrtion 
of the plexus, especially towards the posterior comu of the 
ventricle. They appear to mo to be a disonler of the gland- 
like acini and villous appendages of the choroid plexuses, aud, 
therefore, to bear n clostc anidogy to the cysts, which ape so 
ot^en developed from the Malpighian Inxlics of the kidneys, 
especially in consequence of intlmnmation and Bright's disease. 

In young persons they are almost constantly absent ; but 
they are very frequent in those who ore advanced in life, and 
in whom there is hydrocephalus arising from vacuum, or thick- 
ening and cedcma of the inner membranes of the brain, 8:0. 

These cysta, for the most part, have but one chamber, but 
they are often divided into compartments by delicate partitions. 
They generally contain a clear scrum, but the fliiid they enclose 
is often turbid, whitish, and like lime-water, and at last there 
is often whitish or yellowish bone-sand in them besides. Tliese 
concretions incrust the cells, and are analogous to the sand 
met with in the brain : they arc found, too, when there arc uo 
<7st8, in the texture of the villi of the choroid plexuses. 
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Tuberculosu. — This ia au, extremely rare occurrence : even 
when there is an exuberant production of tubercle in the tissue 
of the pia mater of the base of tlic brain, there is very rarely 
any trace of it iu the adjoiniug choroid plexuses. 

Cancer^ — Thin disease, occurring alouc in the choroid plcxusca 
ia one of the very rarest ever met with. I hare seen a medul- 
lazy dcgeucratioD of the choroid plexus of the fourth ventricle. 

§ 2. Of (he Lining Membrane of the Ventricles. — The internal 
membrane of the ventricles of the brain is composed of a very 
delicate continuation of the arachnoid and pia mater, and a 
layer of epithelium. The most frequent and most important 
diseases to which it is liable, have, from one most striking 
characteristic which they present, viz. an excessive accumu- 
lation of ccrcbro-spiual fluid, been included together under the 
title of hydrocephalus. 

Although it is true that the presence of an excessive quantity 
of Ruid iu the ventricles, and structural disease of their lining 
membraue, are not esscutially charucteristic of all cases of 
hydrocephalus, but are aomctimes sccondar}*, and occasioned 
by disease of the brain, and therefore that all the forms of 
hydrocephalus do not rightly belong to the present sectiuu, 
yet I prefer treating of them altogether, for two reasons ; 

(1.) Because the most important of all the forms, via., acute 
hydrocephalus, arises from disease of the lining membrane ex- 
clusively ; and 

(2.) Because^ in spite of their differences, it has become a 
prevalent custom to associate them together, both in thought 
and in description. 

Though, for the sake of convenience, I thus disarrange the 
subject, it will be restored again by referring to each of the 
forms I am about to describe in the place to which it properly 
belongs. 

1. Hydrotcjihattu. — T would here offer the following general 
remarks: that, in accordance with what has been already said, 
by the term hydrocephalus is meant " Hydrocephalus sthcte sic 
dictua intemus," — dropsy of the ventricles: and that 1 retain the 
usual division into acnto and chronic hy<lrocephalus, as it appears 
to be that which still possesses tite most practical value. The 
chief scat of hydrocephalus is generally the lateral vcutricles. 
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and they are, far ths noit fn^ ■jwwiiiiiny afcetcd. Ex- 
cc j itio M will be pointed oat ia tfaar ylaeea. 
A. Aade AfifrotffjiAaJhn — ^TUa b faotktfcB 
Ifae MOit impavtani of tlie fanaa al 
dropar of the Teothdes. Aaatomj diMfaaei tvo eaaentiaDj 
dl flfercnt farms of it. 

a. The Jint form. Its aiutomical duuactefs 

■. The effosion of a fluid vhick is thin or aonevfaat tiiick, 
ft gn^iah a^tir, or grarish rellow tinged vith gy egn , ajMl 
or leaa tortnd, in proportion to the qnantitT it containa 
l^aatic matters capable of aaaaiPTng aoiae of the primazy 
of oTganiaalion. It is very often found to have 
into two parts — one flnidi and the other of nun« 
Mitence nnd deeper coloar : it hat, in fiict, beoome 
from certain of its elements having fallen, to the bottoa 
a sediment. The«e eLemeuta arc usuallv found in the moit'l 
dependent part of the lateral Tcntricle; xix., their 
rior coma. On minote examination of the cflusioii, 
opacity is found to arise from the presence of the dement 
of a plastic exudation, nucleoli, nuclei, ccUs at rarioua stagcvi 
of derelopment, and true pus-cells; and of them the aedi-^ 
ment^ distiiiguisLed by the deeper yellowish or 
colour which it presents, is, for the most part, com| 
But cast off epithelium in course of solution, shreds of the' 
Hning membrane of the Teubicles, and even shreds of nenrc- 
tubes, arc also found in the effusion, and all contribute to its 
opacity. 

In some few caaes a more solid exudation is obscrred betddi 
the fluid effusion ; it adheres here and there, especially on tl 
corpora striata and optic (halami, in membranous plastic fli 
to the lining membrane. 

/3. The quantity of the morbid effusion cannot be ftccomtely 
dctermiucd, because of our uncertainty as to the pre-exist 
or normal quantity of fluid in any particular case. The 
quantity, however, inclusive of that which previously exii^ted, ia 
generally not considerable, and usually docs not exceed an 
\ ounce J oftentimes it is scarcely half so much. On the other 
hand, in a few cases in which acute hydrocephalus supcfvcnca 
upon chronic, (whether the latter be congenital, or Iwve come 
on early in Ufe,) the quantity of opaque contents of the ventricle 
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U Tcry considenible, and the greater part of it appears to have 
bf en produced by the recent process. The enlargement of the 
ventricles corresponds to the quantity of their contents, and in 
ordiuRrr ca&es is but slight. 

y. The lining membrane of the Tcntricles becomes opaque, 
soft, and dissolved, and shreds uf It consequently appear in 
the effusion. 

The choroid plexuses become opaque and softened, and are 
very commonly enveloped in a villous and slightly shreddy layer 
of grayish, or grayish-yellon- exudation. 

S. From this point further changes extend in tiro diflcreut 
directions, to the cerebral substance, and to the inner mem- 
branes at the base of the brain. Tlic affection of the mem- 
branes is the more essential part with respect to the nature of 
the process. 

(1.) In the neighbourhood of the ventricles the cerebral 
substance is percolated with serous fluid — infiltrated — to 
such a degree, that it seems as it were in a state of watery 
Boftcuing; very often, too, it is streaked or dotted with eccliy- 
moses. The cerebral substance is Ihus affected wherever it 
adjoins the lining membrane of the ventricles ; but very com- 
monly tlie fornix and septum arc softened to the greatest 
degree, and the latter is sometimes quite brokeu down and 
perforated. From this spot the ccdema extends through the 
whole of the cerebral hemispheres, always, however, diminishing 
gradually as its distance from the ventriclas increases, aud 
always bi-ing greatest close to them. Hence the cerebnim 
swells, and increases in actual volume; its convolutions arc forced 
against the walls of the cranium, and flattened ; and in tlie 
same manner tlie cerebellum and pons arc depressed and 
flattened in a marked degree. The inner membranes covering 
the convex surface of the bemispheres, being involved in tite 
pressure against the cranium, appear bloodless. Tbe cerebral 
substance also is bloodlea» and pale ; it has a singular dull white 
ap]>earance, and a peculiar soft and doughy consistence arising 
from its uniform moistucss. 

(2.) With tlic affection of the lining membrane of the ven- 
tricles and choroid plexuses, the diseased condition of tbe inner 
membranes at the base of the brain, forms one entire disease, 
not ouly by continuity, but in essence also. It takes the form 
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of mcniDgitis, especially of Uutt described at page 3-13 as the 
■econd form of roeuiD^t'iit ; or else it appears as acute taberco- 
Ions of the pia mater at the base of the bnin. In apeaking^ 
of the serious character of these proccaiea, I hare already 
grounded it on their extension to the lining of the renthcles, 
that is, to their combination with acote hydrocephalus. 

b. The uxond /una. Its anatomical characters. 

a. Effusion of a clear, oulourtess, serous fluid into tlie 
ventricles; Bomctimcs it is slif^htly turbid, from being muted 
with shreds of the Uniag mcmbrauc and of cerebral matter. 

p. Tlie effusion varies in quantity, being sometimea Rlight, 
but more frequently considerable, amounting eren to nx 
ounccH. 

-y. The cerebral substRuce around the ventricles is generally 
in a state of watery softening, in which the rcjtt of the cerebral 
mass shares, only in a less degree, the chnoge in it not ex- 
cccding ordinary oedema. The whole brain presents the same 
■welUng, and the same general condition as have been described 
of the first form, but, gcncrallT, even to a more marked extent. 
The cerebral substance surrounding the ventricles and the 
lining membrane, may sometimes be found in the dead subject 
in a normal or nearly normal condition ; but this happens 
only in some extremely rare eases, in which the disease ia 
known to have run an acute course. 

The most remarkable^ and one of the most important of the 
post-mortem appearances, in both the principnl forms of acute 
hydrocephalus, is this almost constant softening, or, an it is 
called, maceratiou of the cerebral iiubstance about the ventricles. 
Dcfore proceeding to any general remarks, some notice of the 
nature and import of tliis appearance is indispensable. 

In 80 &r as regards anatomical disorganisation, I hold it to 
be in itself no very essential pari of the disease ; it is, howovcTj 
certainly very important, and perhaps even more so than the 
effusion into the ventricle itself. For first, it involves cerebral 
substance, and secondly, it attacks that substance in a very 
acute manner, and rapidly produces disorganisation of it. 
It is, in fact, nothing more than au acute cedema of the 
highly delicate and easily injured texture of the brain, and 
the equally delicate lining membrane of the ventricles ; but au 
ra{itd, occasionally, is its progress, and to such degrees docs it 
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advEuicc, thnt it gives riae, for the moat |>art, to countless 
lesions of coDtiniiity^ and thuii^ in the form of softening', dis- 
orguuises the brain and destroys life : if it should advance 
more slowly, or tu a less degree, it may very ufteii continue a 
Jong lime without marked symptoms. 

The mode of origin, and the import of tliis oedema, will be 
more distinctly understood from the fallowing particularif : 

(1.) It corresponds entirely to the cedema which surrounds 
every spot of inflammation, and to that which ensues upon 
acute congestions. 

(2.) And further, it is in my opinion worthy of remark, 
that if an effusion take place so rapidly that room cannot at 
once be obtained for it in the ventricles, by dispUccmem of 
the brain, the resistance from within is so great as to hold, or 
press back, the exudation, and a poiiion of that which should 
be exuded from the lining membrane of the ventricle, is poured 
into its tissue, and into the adjoining port of the brain. The 
greater the intensity of the process, and the quantity of it« 
products, the sooner docs iiiRltratiou ensue, and break down 
the textures ; and it will the more readily take place, if the 
brain have been a:dcmatous before, or the cerebral mass around 
the ventricles have been distended by a pre-existing eH'usion. 

(8.) In the first of the two forms of hydrocephalus, especially 
ID thnt with which true meuingitis is combiued, the serous 
exudation which gives rise to sortuuiug of the cerebral sub- 
stance around the ventricles is sure to contnin a portion of 
OOflgulablc or plastic matcrhdK, capable of a&sumiug a primary 
ot^auie form : in the secoud it in entirely, or aluio.st entirely, 
composed of pure serum. Tliis accounts for the circumstance 
that, in many cases, the macerated cerebral substance^ when 
minutely examined, is found to contain the so-called exudation- 
corpuscles, exudatiou-eclls, nucleated and priitmry cells (pua- 
celhi), Mhile in other cases these are entirely M-antiug. (Gluge.) 

This state of the brain, then, may be suitably classed, wt has 
been done already, with the termination in softening, and may 
be named white softening, hydrocephalic softening. T shall 
have some further remarks to offer upon it when treating of 
ccdcma, espcciaUy in the article on Softening of the Brain. 

This white softeniitg of the cerebral substauce is sometimes 
Itocompanied with yellow softening, more particularly when 
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the case is one of the first form of bydrocephalns, and omi- 
bincd with mcuiugitis. 

Moreover, 1 have alluded above to the softened ccrcbnd 
substance being sprinkled or streaked, as it were, with red 
ecchymoses : both forms of the disease present this feature, 
but it is more cominou in tlie first form. It arises from the 
laceration of the delicate vessels, which arc torn wht-n the 
eercbral texture is broken down; but there is very often far 
less of it than the degree of disorganisation would lead us to 
expect. The question which this suggc^ts^ admits as yet of no 
other solution than that the simultaneous swelling of the whole 
brain so obstructs, and precludes the iujeetiou of, the cerebral 
vessels, that those which are torn are empty. 

With rcfijicct to the nature of acute hydrocephalus, an inquiry 
which has led to so much discussion, that of the first form of the 
disease is perfectly clear : it is cither an cxteusiou of meningitis 
of the base to the ei»cudyroiLof the ventricles, — of a mcuingitiai 
attended with an exudation that contains less than the average 
of plastic material, that bears traces of a fault}' constitution of 
the blood, and that, iu its fibiiuous portion, is very often 
tuberculons ; or it consists of a supplcment&l, and, for the most 
part, serous exudation, accompanying an acute deposition of 
tubercle in the pia mater, at the base of the brain. This form 
of acute hydrocephalus, therefore, is either actual infiammation, 
or an exudative process having a general connection with it. 
Although I cannot coincide in the opinion of several FrtMich 
obsenxTs, who think that acute hydrocephalus is never anything 
but meningitis, — by which term acute tuberculosis is also 
mejvnt, — yet I so far agree with them as to believe, that in the 
great majority of cases such is the fact, and that the meningitis 
is very commonly of a tul)crcuIous character. 

This form of hydrocpphalus occurs both as a primftiy and 
substantive, and as a secondary affection. When secondarj-, it 
attends the diseases of the bmin wluch have been mentioned 
already, at p. .31-1' ; vi?,., inHammation, abscess, and yellow 
suncuiiig, adventitious growths witliin the skull in general, 
but, more than all, with tubercle of the brain : with tltat dis- 
eas*; it associates itself, either in the form of meningitis with 
tuberculous exudation, or iu that of acute tubcrculusiti. It Ih 
very frequently the means by whicli those diseases of the brain 
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destroy life. The hydrocephalas winch ori^natcs with tuber- 
cular meuiugitu, or with acute tuberculosa, ia very rarely a 
primary discaso, hut Mupcrveiics upon imuic previously existiug 
tuberculosis, upon that in the brain particularly, na well as that 
in the glands or in the luiigs : when conuected with acute 
tuberculosis, it forms one of the many local parts of the 
general disease. {Compare p. 347.) 

The subjects of it are, for the most part, children; but 
adults, and even persona advauccd in life, su6fcr from the 
secondary form, especially when it is a process connected with 
tubercle. 

The fecondform, though an acute hydrocephalus, cannot be 
admitted to be inflammatory : it bears, lu fact, none of the 
characters which mark inflammatory states or products. It 
arises from congestions of various kinds ; such as are con- 
nected with the development of the braiu in childhood, or thoso 
produced by chronic eruptions on the scalp, by the irritation 
of morbid growths within the skull, &c. These congestions 
are analogous to those from which acute dropsies of many of 
the serous and synonal membranes result, — dropsy, for instance, 
of the timiea vaginalis testis, and the acute oedemaa. It may 
be occasioned, too, by the congestions which follow concussion 
of the brain, or mechanical obstructions, such as disease of the 
heart, rickets of the thorax, impermeability of the Iung?< in 
tuberculosis and phthisis, chronic catarrh of the broncKi, chronic 
pneumonia, &c. The result of these congestions is an exccsaive 
enusion of serum, first from an apparatus specially adapted for 
that purpose, \\7.. the lining membrane of the ventricles, and 
then into the brain itself. 

These clfusious, if the process which gives rise to tlicra be 
very intense, destroy Hfe at once, upon their first oceiurcuce ; 
otherwise they are fatal only ailer being several times repeated. 
Hence it is that the quantity of fluid found in the ventricle 
varies so much : the latter accumulations, those which amount 
to as mucli as sL\ oimees, arc apparently the stun of several 
smaller effusions, occasionally repeated. The enlargement of 
the ventricles corresponds to the quantity of senim within 
them ; luid the skull enlarges in aa equal degree until the 
sutures are closed. 

I%i8 form of hydrocephalus, then, not unfjrequently runs a 
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prcitracted, stilmcute course ; and it tcndii the more to do so, 
in proportion as the acTeml exudative processes are slight in 
degree, and as the skid! retnius tnorc of its oarly elasticity. 
Aud furtjicr, the less distiu^uiMlmblc the several exudations 
are from one another, the more this form is allied to chronic 
hydroceplialus. 

It is sometimes a primary and substantive disease, sometimes 
a secondary. When primiuTr, it is in childhood, like chronic 
hydrocephalus, rcmnrknhle for its combinations, of which I 
have to speak hereafter; and for bciug intimately connoctrd 
with a deeply-lodged anomaly of the genera] Tcgetative pro- 
cesses. AVhen secondary, it is frequently occasioned by various 
diseases of the brain, as inflammation, abscess, aud by morbid 
growths in the skull. 

Considered apart from chronic hydrocephalus, which stands 
in close proximity to its subacute variety, it is certainly, on 
the whole, more rare in childhood than the first form ; but 
then it may occur much earlier, being met with in the first 
year of life, and doubtless, also, in the foetus. Moreover, it is 
not very rare at any later period of life, up to old age, for it is 
occasioned by mc5chanical congestioua in the course of various 
chronic adynamic diseases, which are attended with a dropsical 
craais of the blood. 

Both forms of acute hydroceplialus arc attended by certain 
combinations, some of which are common to both, while others 
are peculiar to one of them. They are partly constant and 
essential, aud partly neither constant nor essential. 

The lirat form is, in the great majority of cases, combined 
with u tuberculous diathesis, and the local tuberculoses, men- 
tioned at p. M7 : these constitute the fundamental anomaly. 

The second form combines with it several nhnormnl con- 
ditions, csiiecially in children; and verj* often all the disorders 
enumerated below occur together, and form one complex morbid 
state, that manifests a thoroughly depraved working of the vege- 
tative processes. Tliey are — 

(1.) Hypertrophy of the whole system of lymphatic glands, and 
of the follicular appamtus of the intestinal mucous rocmbmnf;. 

(2.) Arrested decay or involution of the thymus gland. 

(8.) Chronic catarrhs, especially of the bronchi. 

(4.) Rickets and its attendants. 



ARACHNOID AND PIA MATER. 



867 



. One coincidence, which deserves special attention amongst 
these combinations, is that of hydruceplialuii with hypertrophy 
of the hrnin. The latter is well known to be vcrj' commouly 
aiisociatcd with general rickets; but the former is so constantly 
found to be connected with rickets of the thorax, that Engel 
has given the name of hydrocephalic to that particular dis- 
tortion of the chest. 

A very common and essential combination with both forms 
of tlie diHcase, and one with which the fatal result is frequently 
connected^ is softening of the Htomach. 

The following are unessential, and, to n certain extent, merely 
accidental cumbinatioub : hj-postatic congestions of the lunK'*, 
lobular pucumonins, shght pleuritic exudatiuus, eularguniicut 
of the liver, Sac Intussusceptions are very frequently met 
with in the intestines; but, although Abercromhie attributes 
them to the same cause as the vomiting M-hich occurs in the 
course of the disease, they have certainly not existed for any 
length of time, and must rather have arisen during the agony; 
for they present no trace of any congestion or swelling of the 
bowels from the strangulation of those vessels of the mesentery, 
which are invagin»ted M-ith the bowel. 

Terminatiom. — The great fatality of acute hydrocephalus 
ia well known, and may be accounted for. The first of the 
two forms, when a tubercular process, is undoubtedly always 
fatal ; but when it is a simple mciiiugitis, it may, as well as 
the second form, be outlived and cured, provided it be moderato 
in degree, and especially if the brain have escaped complete 
destruction by white softening. 

This termination, in a more or less complete cure, may bo 
reduced to the following particulars : 

(1.) The products of the process may be entirely reabsorbed, 
and the brain be restored to its natural consistence, size, and 
figure. 

(2.) A part of the efl'uscd fluid, or the whole of it, may 
remain iu the ventricles, and both they and the skull may be 
permanently enlarged. This can only be conceived to take 
place iu the child just before the skull is completely ossified. 
The acute hydrocephalus thus becomes a chronic accumulation, 
which ia capable even of further gradual increase. 

(3.) In that case, the lining membrane of the Tcntriclcs 
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VDiy oftrii rcniaiiia thickened in varioui fomu and dcgno^ 
The qunnlity iind dvuiity of iU tisaue nre increaMsd, «iid the 
plitMlic cxudutioiis rGiuaiuin;; upon its siirfnce become ooureitiHl 
iiitu u CL-Iluliir or Ubruitl Lixiiut!, nutlcuvurcd with ft laver of te^ 
Rcliitnd epithulitim ; thus both contribulu to the thickemng of 
tho wnll of the ventricle. The new tissue assmnes rarkma 
form*, Nimtlnr U> the fiUie membranet which occur on aooos 
mirfnctn, Aa its prcsonoo ou bo delicate a mihtftmtutn as 
the «|>endyiim in of name interest, and an it may be the mcmcui 
uf lending Im n more uccurntu exammaliou of the caaea in 
qutmtion, I will give a more detailed description of it. 

n, 'Hii* liiiinii nicnibrane 8onietinie« appears covered with a 
ftrnnubir tilui, likr lliu tiucat uiid, M'hich hiu a transparent cry- 
KtnlliitL', or iLu opaque, grayish white, appcarauce, and can be 
diitLTletl only by loukiug canifully while the lit;ht falls Giror- 
ably upnn it. It may occiutioniUly be wen at ever}' part of the 
latornl, iJiird or fourth ventricles, but it is generally moat 
developed at pnrtieular Mput-t, as the corpus strintuui, and tamia 
Honiit'ireiilnri)!, anil eaiwciully in the anterior corau of the lateral 
ventrit'ln. 

ji. Monr rarely it fumii coarser grauulatious, whieh ani 
then niuru pruuiinent, and in time become nudules attached 
by a pedicle. Theno pnmulations, more particularly, arc auu- 
liiKouH to the fidHii growths of the same kind, which occur un 
other RcniUH uiemhnuieji, luid to tho Pucchioniau hcMliea ou the 
iiraeliu(»id. 

y. Suinetiines the now tissue is smooth, membranous, and 
Htiperfu'iully attached, and forms dcparutc, round, white, opaque, 
inlaiuU, or "plaques," which are not uufrcquentty thimicr in 
their middle, and, as it were, perforated (gefeastert, latticed) : 
this form is auulogous to the tcMidinous spots, 

B. At other tiinen the tissue is similar iu its ehanictor, but 
instead uf forming ttcparatc islands, it is cuulitinous, and the 
whole scorns knitted or areohu-^ nad forms an adherent uetwork 
of false membrane, which may generally bo easily raised from 
the surface. 

f. Or, la^ly, it fomis fklse membranes of coDftiderable and 
ncjtfly uniform thickncM, which arc, for the most part, inti- 
mately united with the huing membrane. 

In those last aomctimcs bony concretions arv developed. 
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In tome very rare cases of chronic liydroceplialus in children, 
especially of congenital but advancing hydrocephalus, in wliich, 
also, the thickenings just-de»cribed exist, a pceuliai- appeonuice is 
met M'ith ou the walls of the veutrielc. The cerebral ifubstanee 
protrudes into the ventricle at tbHous spots, prohahlr those 
where the epcndyma is relatively tliiiincr, and forms rounded^ 
smooth bosses, with broiul boaes, as large us hcmpsocd or peu, 
I have had two opportunities of obseniug this peculiarity. 

(4.) Does it happen, as Otto, 1 believe, first asserted, that 
hydrocephalus (of course I uicaa the second form, that which 
is allied to chronic hydrocephalus), is ever cured by the super- 
vention of hypertrophy of the brain ? 1 have already (p. 357) 
considered the combination of hydrocephalus and h_i-pertrophy 
uf the brain, which is occasioned by rickets : 1 believe, further, 
that the hydrocephalus (the hydrocephalic process) may itself 
sometimes give the first impulse to hypertrophy of the brain ; 
but thai any compcusatiuu for, or cure of, hydrocephalus is 
effected by hypertrophy, appears tu be altogether proble- 
matical. Such an opinion is founded upon the fact, that 
in some large skulls of hydrocephalic shape, the brain exceeds 
the normal size and weight. But, I believe, that these are 
cases in which the hypertrophy having taken place iu child- 
hood, has continued ever since ; and that belief is coufirmed 
by the resembtancc, in shape, which subsists between the skull 
in hypertrophy and the hydrocephalic skull, as well as by 
the diflieulty which the similarity in the ayniptoms of hyper- 
trophy and hydrocephalus imposes, upon our determining posi- 
tively what disease of the brain did exist iu childhood. So far 
as I am aware, the morbid increase iu the volume of the brain 
in hydrocephalus, as well as its normal groMth, takes place 
always in the neighbourhood of the enlarged Tcntriclea ; it is 
a peripheral deposition around them : and the skull goes on 
increasing in size to whatever extent its closure may be pre- 
vented by the hydrocephalus. 

B. Chronic hifdrftcephaUui may be subdivided into congenital 
hydrocephalus, and that which commences at various periods 
of extra'Uterinc Hfe : besides these, there is a third and entirely 
different form, hydrocephalus ex vacuo. The distinction Iwtween 
the first two forms is not made from any essential ditTcrcuco 
hetwccn them, for in the most important particular, viz., their 
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cauM, tfa«T aiT nndoobtedlT alike ; but congenital hrdrocephaius 
pfoents nicli renr miu-ked pcculianliet that the distiuctiou 
appears juitifiable. 

Hw genera) anatomical charactm of cbronic hydrocephalot 
are a Ui^ accnmnlahon id the Tentriclc* of clear and colourless 
ftCnuD, which contains ver^Uttlc animal matter, aud a thickening 
and toughness of their lining membrane, for the most part to 
a connderablc degree. 

a. Chronic hytiroctphalus, cemmeneimff after fnrth. — This tm 
either s termination or condnuatioD of acute brdrooepha)o%^ 
e^iecially of the second form of it ; or else it is chronic from 
the first. The i!\inptoms dnring life in the Utter case were 
not such as to indicate the existence of any acute disease of the 
brain ; they were rather those of a loug-oouUnucd disease which 
occasioually undcrwcut exacerbations. 

This form of hrdroccphalus mav occor at any period of life ; 
but it is most frequent in the 6r$t years, and then attiiins its 
most advanced degree. The quantity of serum sccumulated - 
varies considerably, and depends upon the duration of the I 
disea^ic, and especially on the circumstances of the skull being 
closed, or not, when it commeoced, aud whether its origin date 
from early childhood. In the first case it amounts to two or four 
ounces ; while in chttdren, and in adults who hare had the disease 
since childhood, it may be as much as six, eight, or ten ounces, 
or eveu more. In children the skull increases in volume in 
proportion to the quantity of serum and the eulnr^ment of the 
ventricles, and, at the same time, acquires the well-known hydro- 
cephalic form, which ao often continues throughout the remain, 
der of life. This hydrocephalus then precisely resembles the 
congenital disease, and might in any case be taken for it, were 
there no certainty that it had come on since birth. The 
anHtomical description of it agrees entirely with that of the 
cougcuital disease. 

In respect to its causes, and the mode of its development, 
it essentially corresponds with the second form of acute hydro- 
cephalus; oftentimes it is a primary and subbtautivc dlM.'asc, 
but very frequently it is secondary and symptomatic. Thua 
iu the child as well aa in the adult, it arises as a primary 
di<fflvm from repeated and cuntiuued active congCMtiuns, such as, 
in the former, occur during growth, and Lu the latter, more 
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frequently from excessive exertiotia of mind, rcpcateil intoxi- 
cation, &c. As a secondary affection, it is a consequence of dif- 
ferent diseases of tlie brain, particularly of adventitious gp-owths 
irilhin the cranium ; or it comeH on iu the coume of chronic 
diseases of the UingR, &c. Some growths are so situated that 
their pressure renders a sinus, particularly the straight sinus, 
impervious, and thus gives an especial occasion to chronic 
hydrocephalus (Barrier). 

What has been said of the combinations of the second form 
of acute hydroccphaJus applies to the clironic disease also. 
Wlien thus combined, it runs a lingering course, and has the 
character of a constitutional affection. 

Terminafions. — a. Two circnm stances may interfere witli 
a complete cure of the disease by the rcabsorplioii of the fluid, 
the great quantity accumulated, and the extent to which tho 
skull is correspondingly enlarged. The only real cure is 
a cessation of the process, and then the qiiimtity of this fluid 
continues undimiuishcd throughout life. The qucstiou, as to 
a cure being brought about by means of hypeilrophy of the 
brain, has been already met at p. 359. 

^. The disease may terminate fatally — 

(1.) By pressure, and consequent palsy of the brain, after 
having reached a certain degree, and having sometimes, in 
adults, occasioned absorption of the inner table of tho skuU; 

(2.) By the supervention of, or advance of the process to, a 
considerable acute exudation iuto the substance of the brain, 
by oedema of the brain, and hydrocephalic softening ; 

(3.) By an attack of acute hydrocephalus and meningitis. 

It. Congenita/ budrocephalva. — This form of hydrocephalus 
is one of an eminently chronic character ; it exists at birth, 
and usually has then already made considerable progress ; but, 
if not, it soon increases, and, by the cxtraordiuftry siKC which 
it attains, and the amount of deformity it produces, it cod- 
stitutes the most striking example of the disease. 

It is then distinguished by the large quantity of serum which 
the ventricles contain, and by the extent to which they and the 
skull arc enlarged. Those cases in which no monstrosity of the 
brain coexists, may be [wurtrayed as follows : The quantity of 
scrum contained in the ventricles amounts to several pounds, 
G — 10, or eveu more : the vcDtriclcs are cxpaudcd iuto hu^ 
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elliptical cavities, or mcmbranoos sacs ; and their ependjma or 
lining membrane is prenerally much thickened. The cerebral 
man around the vcntricleB, especially towards the top of the 
bead, is attenuatrd, aud sometimes measures scarcely a line iii 
thickness : it may be even so reduced as to be but a just per- 
ceptible layer covering the membrane. In one case, which 
is pre«icrvcd in the Vienna MiiKeum^ it is broken quite through, 
at the upper part of the hemisjiheres, by the thickened mcta- 
bmnoua walls of the ventricles, and has receded from thera to 
8 conanderable extent. Internally and infcriorly, the serum by- 
its pressure flattens the corpora striata and optic thalami, aad 
jMSLug into the third ventricle, it forces those bodies usundcr 
^Ki; the corpora quadrigemiua become smoothed, the com- 
missures stretched, and the gray commissure very commonly^ 
wasted ; the pillars of the fornix are forced apart, and, with the 
Mptum, driven up against the corpus callosum ; they arc also 
either all much raised, or the septum is enlarged, very much, 
thinner than natural, and broken through in one or more places 
of various size. The floor of the third ventricle is thin uud 
transparent ; the cerebellum is flattened from above : the pons 
is flat and spread abroad ; the crura cerebri are separated ; the 
pituitary gland is flat, or even concave, and wasted from pressure. 
The size of the cerebrum is greatly disproportioned to that of the 
cerelicllum, the parts at the buse of the brmn, and the nerves. 
The Riirfare of the cerebrum is fiat, its convolutions are but just 
indicated, and could not be recognised ; aud all the membranes 
of the brain arc unusually delicate and thin. The head is 
quite remarkable for its size and its deformity. (Compare 
p. 213.) 

Congenital hydrocephalus is far from constantly agreeing 
M-ith this picture : on the one hand, the quantity of scrum, and 
the enlargement of the ventricles and skull, may be. less than 
has been stated, and may indetd only just exceed the normnl 
standard : while, ou the other hand, under certain conditions, the 
development of the br.iin may be faulty, cvcu to monstrosity. 

The mode of origin, or pathogenesis, of congenital hydro- 
cephalus differs most probably in no essential particular from 
tlmt of the chronic hydrocephalus irhich commences in the extra- 
uterine period of life. U may come on in the foetus as acute 
hydrocephalus, or appear originally in the chronic form. 
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The general arrangement of the skull of the fcetus, and 
tlic manner in which the cerebrum itself ia developed, are 
both higlily favorable to an excessire nccnmiilation of aerum. 
And I believe, that tUe really essential part of congenital 
hydrocephalus, that which arreata the development of the 
brain, in the affection of the epcndyma; tlmt, in proportion to 
the degree to which the hydroceplmlus has advanced, and 
according to the period of fcctal life at which it commenced, it 
docH, in various manner, and to dificrcnt extent, arrest the 
development of the brain, and occasion manstroKitj of it ; 
and so far contains the ground of its alliance with he- 
micephalus, bydrcuccphalocclc, ainglcucss of the cerebrum 
(cyclopia), Sec. 

What has been said of the combinations of acquired chronic 
hydrocephalus, describes those of the congenital disease ako. 
A congenital dwurfiish growth sometimes takes the place of 
rickets. 

Terminations. — The hydrocephalus of the foetus, even when 
it has reached a considerable extent, is not unfrequeiitly 
inherited by the cliild, the youth, and eveu the adult. During 
the intcn'als iu which the disease ia quiescent, the bnun grows, 
and acquires its normal volume, and the skull, continually 
advancing over it, at length closes. In some rare cases, 
growth passes beyond its normal bounds into hypertrophy ; 
but with regard to the cure of hydrocephalus by hypertrophy, 
what has been said at p. 359, may be applied in this place. 

The disease sometimes proves fatal by the pressure which the 
continual accumulation of water cxerU upon the brain. Fre- 
quently, too, acute intlammation of tho cpcnd^ina, and menin- 
gitis arise iu its course. I have, moreover, seen it terminate 
by rupture of the brain and dura mater, and extravasation of 
the serum of the ventricle beneath the pericranium and adjoining 
aponcurodis. 

Finally, considerable importance attache* to the bcmor* 
itges which take place in the course of the disease : they arc 
'tnet with both in the arachnoid sac and also, and more C8|>e- 
cially, in the dilated ventricle. They are remarkable for 
the length of lime during which they are home, as is at- 
tested by tho metamorphoses of the extra\'asatiou. The way is 
most probably prepared for their occurrence by the stretching 
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of the vessels of the membranes that corer the brain am 
the Tentricles, during tbe disteusion of the tatter ; and it 
ill by the fioal rupture of thoM tcskU that they are actually 
produciHl. 

e. Bydrocephatus occaaumcd by a.vacuum withm the skuU. — 
When an empty Hpacc is formed wiihiu tbe ikuU by a rcductioa 
of tbe volume of the lirain, it is filled up (a» already pointed out, 
pp. 321) and 3 10,) by on iucreaie of the volume of the inner 
membranes of the brain, and especially by au extraordinary ex- 
halation of scrum into the tissue of the pia mater, the sac of the 
ornchnoid, and the internal cantics of the brain^ more particn* 
larly tbe lateral ventricles. These changes result from the coo- 
geehon of the vessels which tlie vacuum produces. Tbe moit 
ooinmou instance of effusions of this kind into the ventricles, ia 
that which occurs when tbe brain is atrophied in old a^; a 
condition which has obtained the title of hydrocephalus senilis. 
From the process of iuvulution of the brain, which ^ves rise to 
tlie affection in this instance, being so free from complication 
(cinfucb), from its uniform occurrence in both halves of tbe brain, 
and, lastly, from '\ia frequency, it may scnx as an example of this 
species of hydrocephalus. But the same condition is met with 
also in all cases of premature aeuihty of tbe brain (senium 
pnecox cerebri) and in every spontuncuus and primary, as well 
as in every consecntive atrophy. Examplesof the latter kind 
occur after recovery from repeated attacks of npoplesy, after 
intlitmmatioa of the substance, whitrb has terminated with iudn- 
niliou and wasting of the diseaiici] |>urlion, after the closure of 
an abscess, the healing of a wouud attended with loas of sub- 
stance, &c. 

Hydrocephalus is symmetrical, or otherwise, according to 
ciratm&tances. The quantity of scrum contained in the ven- 
tricles, and the rlimeu^tions to which these cavities are enlarged, 
are measunrd by the degree to which the brain is atrophied : 
the former very commonly equals an ounce and a half, it often 
ammintn to 2 or 4, and may reach even 6 ounces, or more. As 
the quantity of serum increases, it aocnniulatcs in greater pro- 
portion in the dilated tbinl vcatriclo, and prodncea especial 
attnntiation of the gray commissurt-, the pillars of the fornix, 
and llie septum ventriculorum : the scpttun may even be more 
or lew pcriurulL'd. 
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The serum in the vcntncles, like that contained in the sac 
of the arachnoid, and that infiltrated through the tissue of the 
pia mater, is remnrkably clear. 

As the mcmbraucs at the periphery of the braiu increase in 
volume, so aim docs the lining membrane of the ventricles 
hecome thicker than natuml ; and it often bfjirs on its mirface 
some analogue of the Pacchionian corpuscles of the aiitchiioid ; 
for the membrane i« covered over witli fine gi-anules, which are 
either clear like crystals, or oiwique and white. This thickening 
is the principal cause of the resistance which is experienced in 
slitting up the waits of the ventricles. 

Serous (^sts on the choroid plexuses are frequently found 
in hydroccphaUis senilis. 

Thongh, from what has been said, it will be perceived, that 
in none of these cases is the watery effusion the essential 
disease, yet the false meaning which is often attached ti> it, 
especially in senile hydrocephalus, renders it necessary to 
remark expressly, that the whole gravity of the case rests with 
the disease of the brain to which the eft'nsion is owing. And 
so, too, the symptoms during life, and the usual mode of death, 
arc to be comprehended and estimated by the same rule ; the 
latter, for iustance, is not to bo sought in the effusion, but is 
to be looked upon as the final consequence of an atrophy of 
the brain, which has arrived at its relative maximum. 

All these forms of hydrocephalus, as T have already partly 
KBXplaincd, combine with one another. Thus the acute distaise 
not unfrcquently supervenes upon the chronic, whether thu 
latter be the congenital or the acquired ; the liydroccphalus 
ex vacuo may associate itself with any of the other chronic 
forms. 

The chief seat of all the forms of hydi-ocephalus, aa I re. 
mark(>d at the commencement, is the lateral ventricles ; when 
the effusions are large, they always advance into the thinl 
ventricle, but the fourth is even then involved in a very sub- 
ordinate degree, and may not be involved at all. 

An accumulation of serum in the ventricle of the septum, 
18 far more frequently met with than is generally supposed, 
e«pecially in cases of ehnmic hydrocephalus ; but it is decidedly 
rare for the accumulation to be at all great, and for the canty 
to be very considerably enlarged. 
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The pnlargcmmit of the liktcral reDtriclcs b chicflj 
to their 1x1117, *"^ ^^^ Anterior and posterior boms ; that of the 
iiiftrior horn is tiitiially Xcaa in proportion. 

Am a gcncrtd rule, hydrocephiUua is n ftymmctricml diaeaae; 
but in stimo of tho chronic forms the tlilfttatioa predoininmtei 
on utio nidi*, and in tho hydroccphahis ex vacuo it is Rometiiiiei 
untinOy confined to one Hide. Slighter degrees of inoquaE^ 
on the twi) Kidca not unfrrqucntly exist in Hcnilr hydrurephalnft 
MiH-ciiiUy in the instanee of atrophy of the brain following' the 
cloDim: uf ail a|Hip)ectic cyst. 

K. Adt-rntUiom gromtha. 

a, i>iUUar ourf jShrnid formations hhve slrcady been men- 
tioned to ooi'ur as iuflamniatory product* on the free aor&ce 
of the c{K>udynin. nnd to ocx»sioQ the increase in the volume of 
the nu-inbrauu itwlf (p. 357). A few cases hare been noticed 
iu vhich flat, or rounded, or irregular nodulated tumoon 
of tibniid structure were developed in the lining mcmbraue, 
indc|Kmdrut1y, m far as eould be traced, of any iuflammatoiy 
proci'M, SoinctiuiCH free bcHliC!! of a aimilar fibmid texture, and 
fif t)bn).rartilng)nou« ap[ic»rance, are found in the Tentriclcs ; 
tlicy nrt\ manl proltably, merely tumuurs of the same kind 
nt)i'\v\i hnvr been loowmod from the ependyma, or the pedicle of 
wbirh hat been hrt^ken. 

A. A prwiurlHiH uf bone takes place occuionaUy in the more 
bulky Krowths of tlic kind just described. In some few cases 
1 Imvf unlirr*! hcrt' and there traces of a formation of bone in 
ihc libroid pruilucts of inti animation attached to the epeudyma; 
iuonoirpl) marked ca»c delicnte plates of bone were funned 
'm rvtounraly in n knittt-d (iirtidar) fnls*; membrane of that kind, 
tb»l tho liniuft membrane sucmed to be incrustcd with them. 

c. 7\ihrTruhm8, — I have never met with tubercle on the 
liuinj* membrane of the ventricles. The exceptional character, 
Mliich the membrane assumes in iliis particular &'om other 
serous membnincs to which it is allied, can as yet only be 
accounted fur with any prolmbiliti,-, by supposing timt in the 
process of softening, which goes on in acute tul>ercular exuda- 
tions in tliis situation, the delicate structure of the lining menu 
brnuc is destroyed too soon fur the coagulation of the fluid 
blastema of tubercle to take place. 

d. Morbid growths of cancerofts nature, or of a nature allied 
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to cancer, thongh thny certainly do occur upon and within the 
ependyma, are extremely unirequcnt in that stmctnrc, as well 
as in tlic choroid plexuses. 1 met with a very remarkatile case 
of cncephaloid degeiifratiou diffust'd over the lining membrane 
of the cerebral ventricles, and encephaloid cancer of the tuber 
cincreum in a girl of 10 years of age. The lining membrane of 
the fularged dropsical ventricles waa converted into ii tolerably 
thick, white stratum of medullary diseaw^ which formed round, 
and conical, nipplc-hkc processes growing in towards the cavity. 

e. On one uccasiuu I met with an animsd, resembling the 
cyttxcercu^t with a large, moderately-filled bladder (Schwanz- 
blase) attached to it, lying &ee in the right ventricle of a 
young person. 

8. Anomaldus contents of the ventricles. As the most im- 
portant of the unnatiu^ contents of these cavities may be 
gathci'cd from what has been already said, or from what will 
yet be mentioned, there needs no special cnnmcratiou of them. 

The results of chemical examination of the efTusions in 
hydrocephalus, affonl but little interest ; they have been made 
without suffictent attention to, and distinction of, the different 
forms wliich the disease presents. 



SECTION II. ABNORMAL CONDITIONS OP TUB BRAIN. 



§ 1. Dcjicicni and Excessive Devehjmient. — Accphnhis, or 
deficiency of the head, afibrds an instance in ^vhich the brain 
is entirely wanting. In such a case more or less of the spinal 
marrow and vertebral column, especially of their upper part, is 
generally wautiug too. And with this deficiency is eunihiued 
absence of the heart, of great part of the vascular system, of 
the lungs, and of tlie principal abdominal organs, so that, while 
the urinary and genital organs exist, nothing else can be found 
within the peritoneal sac, except a rudimentary intestinal 
canal. 

In cases allied to this an extremely rudimentary and simple 
brain is enclosed in a very small cranium, in a mere shapeless, 
and very small, bony capsule : monstrosity of the face exists 
ftlso. 

Sometimes a part of the brain is wanting. It may be the 
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Again, tbe brain maj be geDenDr oC aoiall na^ thoo^ it 
exista in ail its parts ; and the d(.uU is diminished to a oorres- 
ponding extent : bat of thu state, mil iiwinihaUii, a« well aa of 
■ereral other inatancea of deficient dgfclofewt of the beam, a 
forther account irill be given amongst the anomalies in ita form. 

There i», besides, one instance of cungenital deficiency of 
more or lesa of tbe brain, which I have not put in the same 
aeriea with tbooe already menticmed, becanse, to say the least, 
it it bij^hly probable that it owes its orijou to an attack of 
bydrucephalus at some period [gcnerallT a very early period) of 
fcetal life. It is tbe inatance known ai an anencephalua, 
hcmieephalus, and also as acnuua. 

There is moch difference in the extent to which diflcrcut 
cases of bemicephalns proceed, depending partly on the ex- 
tent of Uie previous hydrocephalus, but principally u[>ou the 
period of fcetal life at which the diiiease of the brain commenced. 
Sometimes that organ is wholly wanting, and only the mem- 
branes are found at the base of the skull, with the cerebral 
nerves sunk into them -. sometimes a few rudiments of the 
brain exist, particularly those structures which compose ita 
base ; while it is covered with a membrane, formed of much- 
attenuated skin and dura mater, which exhibits traces, mure 
or less distinct; of having been ruptttrcd. The vessels of tho 
inner membranes arc generally namerous and goi^ed, the 
membranes themselves are filled with extravasated blood, they 
present a honeycombed arrangement of their structure (which 
has been oom[mred to hydntids), and contain some grayish-red 
Onrcbral substance. The brain itself is unusually vascular nnd 
soft, tiiid appears an if it had been macerated. Tlic roof of the 
skull 13 almost entirely wanting; for the usually expanded 
froutal and juiricta] bones form mere small and slender streaks. 
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or irregular triangular plates of bone, and arc sunk down upun 
thn bafie; and the broad occipital plate is shrunk to a few rudl- 
mentH, or severed by wide fissures. A vault nifiy be formed to 
the hkull by tlicse rudiments of the bone^, but it is very low, 
and divided by a wide fissure from before backwards. The 
bones nt the base, if they are not di\-ided also, arc small like 
the occipital boue, but ver>- thick and coarse. 

In other cases, only a snml) part of the cerebrum is de- 
stroyed; and, lis the ^renter part of the brain remains, the 
cavity of the cranium is proportionally capacious, and the 
deficiency of bone is confined tu its uppermost part. 

Hemiccphalus is allied to a certain stage of hydroce- 
phalus. Within a skull of normal size or enlarged, but which 
is closed, there exist do ccrcbrul hemispheres, but a sac, sur- 
rounded with the ccrehral membranes, and filled M-ith serum, 
while the base of the brain lies at the lower part of the skull, 
more or less rudimentary nud misshapen. Such a case exhibits 
clearly the alliance which subsists between hcrairophnlus and 
hydrocephalus, and the foundation of the former in the latter; 
but the combination of hemicephaUis with encephalocele, that 
is, its origin from hydreiiccphalocclc, exhibits it more clearly 
still. In this instance of hemicephalus, a part or even the 
whole of the brain, destroyed in the manner above described, 
lies outside the skull ; the cranial vault is split along the mesial 
line by a greater or less fissure, and is low iu every case, but 
it is sometimes quite sunken to the base. 

But further, we have on opportunity sometimes of demon- 
strating this cause of hemicephalus, by direct obscnatiuu at the 
time of its occurrence. The skull of a fcetus, at such a time, 
is found distended and hydrocephalic, and at the vertex a 
tlough is seen, produced by the pre&sure aud stretching. 

Lutly, hemicephalus is very frequently combined with the 
same instances of arrested development as the higher degrees 
of congenital hydrocephalus. It is of^eu accompanied, too, by 
fissure of the vertebral column (spina bifida) : when the occi- 
pital bone is split completely through, the cervical vertebrse are 
nearly always fissiured also. 

When the brain is developed in excess, it becomes more or 
less completely double. It is very rarely found that any one 
part is double while the remainder of the brain is single; 
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though such is aomedmcs the cue, with the | 
for imtance. The cen-brom aud ocrelicllum 
Ml noastMl nnmber of lobos, and thus appear 
in excess. 

$ 2. DfTtatimM of Form. — The farm of thi 
corresponds to that of the skull, but ftnoma 
dpally in the ccrebmin. In the first plao 
subject tu variations, in respect to its length, 
its height : in the nest pUcc. some of the larg 
the anterior or posterior lobes, for iustance^ 
cume short of, their normal dcvelupmcut : 
of the brain may be unM'mmetricHl, in con 
of inequahtr of size generally, or of a differeDol 
diameter, or in conscqucucc of a change of reU 
the horizontal or in the vertical direction, &c 
its form varies in respect to the stronger or f 
out of the separate lobes, and to the nutnbi 
symmetry of the convolutions of the cerebrum, 
the cerebellum. A 

Alterations of shape, similar to these eongem 
occur hIdo, us result:; of disease of the brain : tl 
stances nre those in which the symmetry of thi 
deranged, by an increase or diminution in the 
whole, or of iNirt of one side, as well as by Hattf 
of the eouvolutiun», &c. 

The most striking deformity of the brnin is 
the cerebrum is single : it occurs in conjimctioi 
and with partial or total absence of the face, d 
Aprosopiu.) The brnin fonus a single sn^ 
but completed by the araclmoid, and filled v 
posterior lobes are so defective, that the ccrcl 
quiidrigcmiiia, aud cvcu the optic tlialami, app 
whilst many other parts, the fornix, corpus cal 
small commissures, &c, are also wanting. TI 
sonictinies thus single in cases of hcmicephalus 
blnatiun associates the latter with cyclopia. (O 
anomaly, observed iu the intcriur of the bra: 
that which has just been mentioned ; it is tba 
optic thalami aud corpora striata of the two i 
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tocher in the middle : a double or a large commissnra mollis 
is a modification of the same anomaly. 

From the opposite condition, deficiency of the commiftsiires, 
a division of the brain results. The fornix is very rarely wanting, 
while, on the other handj deficieacy of the soft commissure of 
the optic thalami is not unfrcqucnt. 

The other smaller organs of the brain are rarely misshapen 
from any fault in their original formation. 

§ 3. Anomalies uf Posilton. — Disregarding, for the time, the 
displacements within the skull to which the brain is subjected 
by various growths, wc find the most strikiug auoimily in respect 
to the position of the brain to he hernia, — enccphaloccle, — 
extrusion through an apei>ture in the skal). 

Congenital hernia of the brain is occa^iiancd by an extreme 
increase of the organ in bulk. In mo^t cilscs it is undoubtedly 
the consequence of hydrocephalus, (hydrencephalocele,) the 
pressure of which interferes with the development of the bones 
generally, and, at some particular spot, arrests it altogether. 
The size and form of the congcuital hernia of the brain bears 
a certain relation to the dimensions of the aperture in the skull, 
as well as to the quantity of the protruded cerebral mass, and of 
water accumulated in it : the size of the hernia, however, aud the 
dimensions of the apertnre in the skull, are very often propor- 
tioned inversely to one another. The hernia is sometimes as 
large as the head, or larger ; more frequently it is below that 
size. It« form is that of a round tumour, or of an appendage 
to the skull ; and when it is large, and the aperture in the 
skull small, it appears attached by a neck or pedicle. 

The protruded mass of hraiu is covered externally hy the 
general integuments, which are mostly thin, and without hair; 
intemaliy, the inner cerebral membranes are in immediate con- 
tact H-ith it, while, hetwceu the two, the pericranium and 
dura mater are intimately united with each other. True hernia 
of the brain must not be confounded with saccular protrusions 
through the skull, which, though similar, arc merely hcrnice of 
the arachnoid : they arc sometimes so far combined with hernia 
of the brain, that, as they increase, a portion of that organ 
may project within their pedicle. 

The protruded portion uf brain is sometimes in the s&mo 
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iMU) of dcstnictioii, and ofmKceutire mftlformiitioa or vii 
uf iti growth (Vcrbi lilting), as in ihc cmsc of iKmieeplialas : 
lifriiia iti tbeii combiued with homicephalus^ the £[>rmer 
into till- latter. 

Tho eituntion in which hernia occura it al»o very Tarioaa. 
Mo«t Cdiiiaioiily it ifl at tho occiput; and next, though mndi 
leai rrtH|ui-titlv, it occura further iipwardu in thp mesial line, at 
ihd anterior fontanoUe. More rarely Btill, it li&ppcns in thi 
lateral regiuiis of the hIcuII, and on the forehead : irhile some- 
times, but moat unfreiiucntly, the brain protmdca into the 
noktriU, or sphenoidal sinuses, and forms a tumour at the root 
of the now, or iu the pharynx. 

Tlui Kkull, in thcuc caacs, i» altered in size and shape. As more 
of the hnu'n protrudes, the cranium becomes generally smaller, 
and its vault flatter ; and if, at ihc same time, tlic aperture Iw 
\nrgc, that form of the head predominates which is exhibited in 
hcmiceplialus. Hut this rule has its exceptions; for if the hydro- 
cephalus he very largo, the great quantity of the serum may, in 
Hpito of tho size of tlto tumour, not only preserve the skull at ita 
normal dimensions, but even enlarge it beyond them. When 
the hernia protrudes through the cribriform plate into the noa- 
triU, the vault of the skull sinks, in the form of a saddle. 

ll(Tni]i of the hriiin rarely comes on after birth, fur it ia 
then only through accidental openings of the skull and dura 
mater, or those made designedly by art, that the brain can 
protrude. The hernia is effected by the congestion and ttir> 
gcaoenee of tho bniiu, which are excited by the external injurr, 
by swelling of the brain arising from acute a3dcma, by acnt 
hydmccphaluii, &c. The protruded portion of brain takes th 
form of a sausage ; it sometimes reaches a considerable site, 
and measures several inches in length. It is lial>lc to be stran- 
gulated by the aperture iu the nknll and dura mater, and thca 
frequently becomes congested, and mortifies ; and injuries to ita 
free extremity may he followed by inflammation and suppuration* 

5 4. Deviations in Size. — Many individuals present pecu-j 
liarities in respect to the size of their brain ; but the organ ia| 
subject to other and more essential deviations from its natural 
bulk. I shall treat first of unnatural excess, and then of un- 
natural diminution of its volume. 
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1. Unnaturally large tize of the brain. — Maiiv inorl>id con- 
ditions au^ent the volume of tlie brain, as hypersemia, hydro- 
ceplialasj and oedema, adventitious growths, aud hypertrophy, 
or a combination of any of them with one another. I have 
here to treat of increase of volume by hypertrophy, which is 
the moBt important of these morbid conditions; the others have 
already been, or will be, mentioned in their place. 

Hyperlrnphy of the brain. — Its general characters are, un- 
natural size and weight of the organ. It varies in degree ; 
aud its importance depends partly upon this variety, but 
mainly on the condition of the skull. The most serious con- 
ditions under which it occurs, are when the hypertrophy is far 
Rd\'anced, and the sutures are closed, as the skuU then resists 
the increase of the volnme of the brain. 

The best plan will be to begin by depicting such a case. 

When the skull-cap is removed, the brain, closely covered 
by the dura mater, swells up palpably (turgescirt) ; on slitting 
opcu the dura mater, the swelling is still more distinct, and 
it costs some trouble to fit the skull-cap on again. All the 
membranes of the brain are remarkably thin ; the dura mater 
e8[}ecially is delicate, pale, reddish, and transparent. Tlic 
inner membranes lie cloitc upon both the dura mater and the 
surface of the brain. Their lack of the fluid which usually 
moistens the arachnoid, and occupies the tissue of the piu mtitcr, 
is quite conspicuous; they arc drj', aud their vessels are bloodless 
and flattened. 

Before further disseclitm and comparison the cerebral hemi- 
spheres appear large. Their convolutions arc coraprcs-scd and 
flattened, aud the sulci between them arc scarcely discernible. 

The usual horizontal section through the hemispheresj a little 
above the level of the corpus callosum, displays a centrum ovale 
of unusual size. 

The ventricles are remarkably small. 

When the whole brain i^ removed from the cranium, the size 
of the cerebrum again arrests attention, especially when com- 
l>arcd with the cerebellum and other parts at the base of the 
brain, and with the nen'es. 

It is quite clear throughout the examination that it is the 
white substance that is increased in volume, the white sub- 
stance of the L-urcbral hemispheres. The ciucritiuus matter ia 
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generally of ft pale grnyish-red colour, the medullaiy ia alira; 
dazzling white, and remarkably palo and amemic ; a cir 
Btauce both of interest and importance, becaose it diettiugnish 
the increase Ui the Tolumc of the brain occasioned by hy 
trophy, from that which is produced by congestion. 

The consistence of the hypertrophicd white substance is qui 
peculiar; it ia elastic, and haa the somewhat firm rcstati 
feeling of rising dough. 

Having thus sketched the most essential and most 
of the appearances in hypertrophy of the brain, I p 
detail some results which attend it iu advanced degrees of the 
disease, and at particular periods of life. 

a. When the hypertrophy is very far advanced, and th« 
sutures are closed, the pressure sets up some absorption at the 
il^cr tabic of the skull, and it becomes rough : the absorptioa 
may eren go so far as to make the wall of the cranium distinctly 
thinner than natural. Inferiorly, the cerebellum and the struo) 
tures at the base of the brain are flattened and spread uut^ 
evidently by pressure from above. The absorption of the innef 
table generally bcgius and goes farthest at the vault of the sknlli 
though it appears, indeed, to be most advsnccd at llic base, ai 
the bone, which was there origin ally thin, is in some part« per- 
forated with holes, produced by the absorption ; the orbita 
and cribriforra plates, and the roof of the sphenoidal iinnaeij 
are thus perforated. 

(3. Enlargement of the skull, as a consequenee of hyper- 
trophy, takes place only in the child ; but it occurs, whcthei 
the bones be held together by iuterstitial membranes still, oi 
by sutures. The enlargement of the skull, and the hypertrophy 
of the brain, vary together. In its general form, the ikuQ 
reiembles the hydrocephalic skull. 

y. In some rare cftses, among children in whom the diseaM 
has rapidly advanced to a considernblc extent, the sutures ol 
the skull become loose and separate, especially at the upper part 
of the head, and the sutural cartilages become suffuaod, nnd art 
of ft reddish colour. 

Hypertrophy of the brain is sometimes congenital, and ■ 
41 often combine<l with hydrocephalus ; it more usually cornel 
during oxtra-\iterine life, tmt is almost exclusively confincf 
be period of childhood. It is occasionally met with abou 
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the time of puberty, and sometimes even iu manliood; but at 
the latter period it ia extremely rare. 

Cougenital hypertrophy is accompanied by very various degrees 
of arrestwl development of the vault of the skull, and sometimes, 
indeed, that part ia entirely wanting (acrania), it ia attended, 
also, by g;eneral dwarfish growth, and by various faults in the de- 
velopment of the brain, as well as of other orgaua. When it 
coniea on in childhood and at pul)crty, it is combined with general 
cnlarfiement of the lymphatic glands, and but partial obliteration 
(involution) of the thymus gland: In childhood it is alsu combined 
with rickets and a feeble oiuscular development. And it super- 
venes ujH>n hydrocephalus, both the congcnitAl and the acquired. 

H\*pertrophy of the brain usually destroys life with sj'rap- 
toms of pressure on the organ ; especially wlicn that couditiou 
exists on which I have laid so much stress, viz., closure of the 
skull. Its course is generally chrociCj but not unfrequently it 
is somewhat oeute : the cause of the acute symptoms is found in 
the fact, that the process, having for some time progressively 
increased in intensity, nt last occasions a rapid and tumultuous 
a<li)ition to the bulk of the brain ; but the acuteness is only 
apparent, for the disease passes uuobscned through its first stages, 
and at length gives rise to severe and rapidly •accumulating 
symptoms, when it has gone on to a considerable extent. 

Children will tolerate this disease, even though it advance 
to a eoDsiderahle degree ; aud after having occasioned a corres- 
ponding enlai^ment of the skull, it may continue throughout 
life unaltered. This, no doubt, is the explanation of those eases 
of uuusuiJIy heavy brain aud large sized skull, which are occa- 
sionally met with in adnlta: they arc cases in wtich the size and 
hydrocephalie form of the skull have given rise to the idea 
that a foregone hydrocephalus has been cured by hypertrophy 
of the brain. (Comp. 359.) 

ilypertrophy is usually a primarj- and idiopathic disease ; fre- 
quently, however, it is secondarr, and occasioned by some other 
disease, more especially by morbid growths ; and of these tu- 
bercle and cancer are its most frequent cause. Its existence, as a 
secondary disease, has been hitherto almost unnoticed. But the 
increase in the volume of the brain, in these eases, is so clearly 
aljunpcd with all the characters of hypertrophy wliich 1 have de- 
lineated above, aud the frequently inconsiderable bulk of the 
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of view, I am led rather to believe that the hypertrophy of the 
brain, and the distcascs combined with it, especially the exceaaive 
development of the lymphatic Bvstem, constitute one disease 
which is based upon some peculiar »tat« of constitution and 
mode of growtli prevailing chiefly in childhood ; a belief which 
is eutertnincd by others also, especially by Miiuchmeyer. 

2. Unnaiurallij siuati gizt^ of the brain. — Such a condition of 
the brain may, in tlie fir»t place, be a consequence of some fault 
in its original development. The whole brain is then small, but 
the cerebrum is e\idently the most diminisheil, and its convolu- 
tions may not be discernible (microccphalus, — congenital idiocy). 
Or it is some smaller portion, one of the pairs of cerebral organs, 
for instance, the developmeitt of which, in mass and vohime, has 
been arrested : the anterior or posterior lobes of the cerebrum, 
on one side or both, the whole ccrebcllura, or one of its hemi- 
spheres, &c. may he thus diminutive. 

But far more firequently, the small size of the brain is 
Rcquirc<l at a different period of life. It consists then of an 
arrest of the development of the brain in bulk, in consequence 
cither of premature closure of the sutures of the sktdl, or of 
the pressure of the fluid in meningeal hydrocephalus, or of 
various similar local impediments from without, or else of others, 
such as dropsy of the ventricles, which operate from within. 
Sometimes it consists of atrophy of a brain already fully de- 
veloped. I proceed to a special notice of the last. 

Atrophy of the brain. — t may remark, in passing, that the 
same causes which have liecn mentioncfl as interfering with 
the dei'elopmcnt of the brain, such as chronic hydrocephalus, 
or local pressure, may occasionally produce atrophy, cither of 
the whole or of part of it, and proceed to the consideration of 
the more important itutances of atrophy, those which arc 
primary and idiopathic, and those which are consecutive and 
secondary. 

Idiopathic primary atrophy is an affection almost peculiar to 
old age, and is, within certain limits, a natural process of 
shrinking or decay (involution) of the organ (Atrophia cerebri 
senilis, — Senium cerebri). It becomes, however, a pathological 
condition, even in old age, if it proceed to a very great extent ; 
and still more, if it come on prematurely at an earlier period 
of life. (Senium — marasmus cerebri pnccox.) 
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Tliii AtropTiT ia confined to the crrcfaram. Cas&mielh 
thftt the cerebellum retuna the full nxe in Ui« aped, vlu^ il 
liad reached in the youuger penwn, at theeoDpletioa of ] 
In eontiwrt, however, witli the locsl, or partial atf op lij, - 
of aeparate parts of the bra.ni, — it may be regarded a* • 
ntniph)'f or atrophy of the whole hmin. 

The cerebrum is diminished in Tolume and ve^lit. 
former i« ascertained from^he existence of a new ^lue 
the surface of the ciirchrum and the skull, and froco the i 
inent of tho ventricles. The convolutions are thinner 
natural, and the sulci between them broader. TTie gny sub- 
stance is nf a dirt^, or rusty-brown colour, running iutu i rsi<: 
yellow. Its consiHtnice may be nonual, or dintlactlv softer thul' 
natural. The fibrous 8ub«tanoe has lost its pure whitenea^' 
and hna a dirty white tinge ; it is denser, too, than ualniBl, 
and is soiiictimoa as tough as leather. This increase of deceit 
(sclerosis) is most marked near the ventricles. The ventrielea 
are dilated, their lining membrane is generally palpably 
thiokeucd, and is frequently covered with a very fine gnumlar^ 
gritty layer, of a crystalline trauspiLrcncy, or axi opaque vrhrte- 
ncM. (p. 357.) 

Mure a<lvanced degrees of atrophy and concomitant indnra- 
tion prcsmit the following &p|)caraDce : The surface of a section 
of the hrn)is])hores shrinks and becomes concave; and, here and 
there, ccrtnin portions offer more resistance than others, and 
wrinkle and lie in folds : sometimes these firmer portions sur- 
round tlir orifices of the vessels divided in the various sections, 
and the tisaue nrounil the end of the vessel shrinks, and encin:Iea 
it witli a little hard puckered projection. 

The fibrous nrmngemcnt of the pons, crura, and similar white 
structures, is rendered more distinct than usual by superficial 
grooves ninning in the direction of the fibres. 

The porous condition of the wliite structure of the hcmi- 
■pheres, and of the corpora striata, called by Durand-Kardcl 
"^tnt cribM/' is also very well marked. It is equally the 
result of the atrophy of the brain, and of the congestion of the 
cerebral veatels to which the atrophy gives rise ; it consists of 
an enlargement of the canals in which those vessels travcrae 
the brain. 

The vacuum within the skull, produced hy the shrinking of 
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the braiu, ia filled up chiefly by a clear colourless seram, which 
accumulates in the sac of the arachnoid around the brain, in 
the tissue of the pia mater, and in the ventricles. For the same 
reason, the vessels of the pia ranter become varicose, the mem- 
braucs of the brain increase in volume, and bone is even de- 
posited on the inner table of the nkiill, CBpecially around the 
anterior cerebral lobes within the frontal bone. 

This form of atrophy, as I have already remarked, occurs in 
old age ; but it may also come on prematurely, and be asso- 
ciatcd, or not, with manifest scinlity of the eutlro ui^auiam. 
When thus premature, it sometimes arises spuutancously ; but 
it is more frequently met with as a consequence of mental dis- 
eases which are characterised by excitement, and as the physical 
cause of the imbecility which follows them. It is one of the 
results of repeated intoxication and attacVs of delirium tremens ; 
and it ensues upon repeated attacks of apoplexy, especially peri- 
pheral apoplexy, aud upon the processes by which they are cured, 
ludaramation, too, will bring it on, especially that which ia 
peripheral, and its termination in induration, &c. 

It is in itself a very important condition, but it becomes still 
more so from its immediate and further consequences. Those 
consequences are as follow : 

a. Congestion of thif brain. — Hypersemia ex vacuo. These 
c'ougestious give rise to the transient or protracted attacks, 
which simulate apoplexy, and are so frc([ucnt lu old age. 

^. Actual apoplexy y heroorrhi^e, finds one of its chief causes 
iu atrophy of the brain, and the congestion to which atrophy 
gives rise. 

■y. (Edema of the brain is a very common appearance in the 
atrophied braiu of the aged and imbecile (Calmcil) ; it may be 
chronic, or, to a certain extent, acute : and it is attended by 
effusions into the ventricles. 

Atrophy, when it involves the whole brain, and has reached 
a certain degree, tenninates fatally, either by paralysing the 
brain, or through some of the consequences described above. 

Partial atrophy is very rarely a primary and idiopathic dis- 
ease ; much more commonly it is secondary ; it presents two 
orders of cases : 

(1.) Those of the firet order are represented by two pretty 
frequent examples; on the one hand, by slirinking of the 
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optic tbalnmiis nnd corpora qundrigemiun, id consequence of 
blintliirBS ; nnd, on the other hand, by that of various sots of 
wliite tibrea iifter Attacks of npoplexy and inflammation, espe- 
cially when thetto attacks hare titkcn place at the surface of the 
brain. TIio atrophy of one ur more parts of the bmiu, therefore, 
i» conspcntive, and arises from disease of the central or of the 
peripheral extremities of the nerves. The diseases of the peri- 
pheral nervoua ii\'steni, which produce such a residt, are primary 
and secondary paralyses, the original physical cause of which, 
tliou^h various, and for the most part unknown, may, in the 
end be reduced to wastiug of the texture of the nerves. The 
atrophy of the optic tlialamus, &c., in consequence of paralysia 
of tlie retina, makes it pi-obable^ that many of the atrophlea 
of particular parts of the brain are not the cause of periphernl 
pand^'sis, but mthcr the couseqiicuce of it ; t. e., that the 
atrophy is prupngutcd from tlie i>eriphejy to the cnrrcsponding 
centre in the brain. The principal diseases of the central ex- 
tremities of nerves are wasting of the cerebral substance after 
iuflamuiatiou and apoplexy, of which 1 sliall have to speak 
bcrc-aftcr. 

(2.) To the second order of caaes belong those losses of sub- 
stance, thtue atrophies, which result from inftammatiou and 
apoplexy ; in which so much of the substance of the brain as 
was broken down by cxtravasated blood, or disorganised by 
inflammatory processes, is altogether removed by absorption, 
together with the evlravasation and the exudation. The«e are 
instances of secondary atrophy, occasioned by previous disease 
of texture. And they are caws, vhteh, especially when the 
loss of substance is at the peripheri* of the brain, give rise to 
the atrophy of different sets of the fibres, as T mentioned 
among the first order of cases : they may even be so extensive 
as to occasion wasting of an entire hemisphere, and of the fibres 
continuous with it in the cms. the (wiis, the medulla oblongata, 
auid the medulla spinalis. 

As these cnses of atrophy proceed, they always give rise to 
well-marked induration (Scleroais) of the portion of brain which 
they involve: and that half of the brain in which they occur, 
and even somelimes the whole brain takes part iu ihc iitdm^tioa 
too. Atrophy of an entire hemisphere of the ccrrbnira prudoced 
*n this manner, is sometimes concentric i sometimes its lateral 
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ventricle is dilated, and then it is cxccntric. The former, or 
the case in n'liich the hemisphere shriiikfi i][)nn iUelf, is the 
Diore ttsuul of the tno. In the latter there is a ono-sided 
dro|}:iy of the ventricles. 

When the atropliied portion is seated on the surfai^e of the 
brain, the vacuum is filleil up by thickciiitig of the adjoiiiinjt 
port of the mcrabnines, by oedema and bul^j^ug of the pia 
mater, by enlargement of the collateral ventricle, and even by 
the wall of ihc skull sinking in. When it 18 deeply seiited, 
its place U, under certain circumstances, after Hpuplcxy, for 
instance, occupied by serum ; and the cavity thus formed exists 
for some time, and may even continue pcnnanently. 

Cases of partial atrophy sometimes bear a very close resem- 
blance to those in which the brain being uriginally of small size, 
or defective in some of its parts, consequently presents an 
oripnally unsyrametriail nppcnmncc. But the atrophy may 
be distiuguished by the induration which it produces in the 
part which is diminished in size, as well as by the indurntion 
of the cen-bral siiljstancc around, while the vacuum and the 
complementary serous efi'usions distinguish it when the skull is 
found symmetrical, and the rusty-brown, or yesutt-yelluw culuur- 
ing of the brain determine when apoplexy has preceded the 
fttrophy, &c. 



§ 6. Solutions q/" Continuity. — Amongst these are classed In 
the first place, various incised, punctured, and shot wounds, 
coutusious, and lacerations of the brain : the latter are produced 
partly by the instrument with which the injury is iuflictetl, and 
partly by the splinters of hone which are depressed or driven 
in ; and partly they arc iudcpcndent of both these causes, and 
are the result of the violent coucussion which the skull Ima 
austaiued. They arc fouud most eummonly at the seat of the 
injury', but sometimes at other distant points also, deep in the 
brain, or as is more frequently the ease, just opposite the injures! 
spot ; and sometimes they exist at several of these points together. 
The condition of the brain at these parts, varies according to 
the amount of the injury : either there is no (>crccptiblc solution 
of continuity, but the brain is more or less snftiised, that is, 
sprinkled with red dots and streaks of extravasated blood, 
(capilhu^' apoplexy,) and uniformly tinged also of a deep red 
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MB Med vitli ousfaMMd blood ; at 

to a aaDCHB paSpr aod of a 
f»deologr, o e eu i du> gtotfcenwtityofhioodi 

[nrniiiirr in ■ii ( iiinnnMa t M n ihi j, thtiUoia 
1/ a tofrraHnn, a hntiaag d o w n , a 
■imilar to tlwt pfodneed hf maAamaoA mjinj. Im tiha ^of^m 
dtgEBOi of dnifaf of the TCiitricln,ai 1 hafealndjri 
the Hptnm ma^ be perforated, tbeaaft 
and tn tooie rare caMe (tee p. 368) die 
aroaiid the veotricla bonU, and tbe lenini cicapea . 

luciied and puactnrcd voondi, vbcn liigfat and deaa, aene- 
time* heal by ndhcsiuii ; imd the ii^bfter caaea ot ww il iiiii io are 
repaired in the nine manner ai hemonbage in tbe braio ; bat 
more cxtcnstvc Injariei pre rise to greater d^reei ot inl 
tion, to suppuration, itnd vc-Uow tofteniof^, and aooner or 
dcetroy Hfe. Wounds from which loa of nibttaaee etunes, bea] 
b^ gnuittlfttion, which fills up the cavity, and adbeRs to tbe 
cicatrit that supplies tbe place of the cerebral menbranea aod 
bone. And in thi« Cftie, tbe space within the skoll is also parth- 
filled tip by an enlargement of the veutricle of the same side, pnH-< 
portioned to the quantity of substance lost, and to tbe difficultj 
uf replacing it with grauulatiou and cicatrix. Sometiiutx the 
^mniilntton is exuberant, aud ^rows up to, and berond tbe 
opening in the skuU, presenting a condition long known to 
■nrgoont bj the name« of fuDfrus cerebri, and hernia cerebri. 

There is one case which calls for especial remark in this place, 
namely that of concuwfion, without uny perceptible lesion of the 
ct>ritinuity of the brain. It renilta from a fall from a height, and 
is UHiiolly combined with extensive shattering of the skull. It_ 
is rapidly fatul ; and after death the brain is frequently, thot 
not always, found mnnifestly collapsed and bloodlesA. Bat it 
may sUo he produceil by force applied to a circumscribed poi^> 
tion of the ikull. A solution of continuity^ often inconsiderable, 
then ensucx in the skull, a small cxtniTasation occurs over or 
under the dura mntcr, and subsequently inflammation, nccroiiaj 
of the bone, and inflammation and suppuration of the dm 
m&lcr take place nt the injured spot. These are not uulre> 
(jttently prcliminnrics of a difiosed iufiammatiou of the pia mater 
(meningitis); though sometimes the meningitis comes on with- 
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oat such auteccdcnt. But the graveat of all are those rarer 
cuei in vhicli. not only without auy of these occurrences in 
the neighbourhood of the braiu, or perceptible lesion of its 
continuity, but even, without the slightest subsequeut alteration . 
of its structure tliat oim be detected, an affection of the brain an- 
pen'enes, either immediately upon the injury or some time after, 
and proves fatal. In some cases of this kind, wliich are well 
known to distinguished surgeons, as well as in others in which 
the riolcncc inflicted was attended with palpable structural 
disease of the brain, I have observed not only a remarkable 
emaciation of the whole body, but more espedally a very rapid 
disappearance of the mass of the blood (antenna), which was the 
more connpicuous from the previously full liabit of the patient. 

§ 6. Diseases of Texture. 
1 . Mypertemia, — Antemia. — Congestion of the brain is a very 
common appearance ; and it is generally associated with a cor- 
responding degree of congestion of the pia mater. 

Its anatomical characters are — first, injection of the cerebral 
Teasels, and the appearance of an unusual uumber of bloody 
points on the cut surface of t)te brain. The gray substance, 
when but slightly congested, cxlubits some shades of red, ami 
in young persons, and especially in the child, it presents dis- 
tinctly a bright-red colour. In intense congestions, the fibrous 
substance loses its clear whiteness, and, in chUdreu particularly, 
acquires a grayish-red, and in some very rare eases a reil hue. 
The brain is Hwollen; hut its increase in size is tlistinguished from 
that culargemcut which occurs in hypertropliy of the brain 
{p. 373), by the turgid condition which has evidently given rise to 
it. Houillaud has called attention also to a firmer consistence 
of the brain, as occurring in congestion ; it is, however, by no 
means a constant, and still Ima nn essential appearance. 

Hypcrecmia of the brain takes place in the course, or follows 
as a consequence, of very various acute and chronic diseases. 
It is sometimes active, sometimes passive; and it may be me- 
chanical. OceasiouaUy it arises from none of these causes, 
but comes on independently ; and then it may be transitory* or 
pcraistent, or may recur and become habitual. Congestions 
of the last kind occur especially in chUdhood and at the period 
of puberty. HyiKraemia is an important condition when it is 
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produced nnd kept up by structural di»ra«c, as mftv rcadilT be 
observed in nU new formations in the brain and cavity of the 
crauium, iiud espcciallv iu liighly vascular turgid structure*, 
like cancer of the bnun. Those ocmgestiona, rUo, which result 
from the existence of a vacuum in caaee of atrophy of the braio, 
aud which were referred to at page 379, are of considerable 
imporlauce. 

Among the consequences of lu'pcrxmia, slight and Kpeated 
congestions may be mentioned a* lemlinp, e-<pcciiilly in child- 
hood, to hypertrophy of the braiu. AuotbL-r frequent and s 
fatal consequence of it is nnlcma of the brain* wliich may be 
acute or chronic, according to circumstances, and ntteudedwith 
an cfTusion of Ncrum into the ventricles. Moreover, there is no 
question that hyperemia proves fiital iu cases knovrn as vascular 
ai>oplexy. Such a result is met with in the rourse of mauy acute 
diseases, which give rise to local congestions. Diseases of the 
brain itself, especially hyperti-ophy, aud different new formncious 
wittiiu the crauium, the prcssiure of which displaces the urgan, 
often produce sudden death hy the congestion to which th^ 
give rise ; and, lastly, diseases of the lungs, the heart, and 
the great vessels, which obstruct the circulation, and especially 
tliose which prevent the free current of venous blood towards 
the heart, are frequently terminated by mechanical congestions. 

It is a question of much im|>ortauce, whether the frequent 
cases of sudden and unexpected death in prenously healthy 
persons, in. which the only or the principal post-mortem appear- 
ance is a certain amount of congestion, arc produced by this 
cougestioa, and ore to be considered as cases of palsy of the 
brain from hypenemia, whether in fact such congestions ar« 
sufficient to cause death or not. 

a. Iu answer to this question, 1 may remark, that, in a 
certain number of tiie cases referred to, this congestion is the 
only morbid appearance in the body, and has reached a degree 
which, in the present state of our knowledge, justifies the con- 
clusion that the brain has been paralysed by it. But the number 
of such cases is comparatively very trifling. 

b. Iu a considerable number of cases, again, moderate con- 
gestion of the brain is found ussociated with hypcnemia of the 

a lungs. It is scarcely possible to say which of these condi 
^ was the primary, aud which the secondary, whether tb 
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not spring botli together from the sBme source, and which of 
them actwnlly produced death. Uut as it is quite commoa 
for congestion of the luogs to be the only morbid Hppcuraace 
ID cases of Huddcu death, and ns it is decidedly the more marked 
appearance vhen cerebral hyi)er3emia i« present also ; we may, 
in determining the mode in which death has taken place in 
these cases, conclude that the cougcstiou of the bruin is usually 
of secoudar)' importance. 

c. Besides cases of these two kinds, there is still a number of 
others in which all that is discovered upon cxauiiuiug the body 
is BO slight a congestion of the brain, that it would not be thought 
of, if any other morbid appearance presented itself. The mode 
of death in most cases, and especially of sudden death, is still 
too little nndcrstood to allow us to say positively whether these 
congestions are the cSicient cause of it, or are merely acciden- 
tal phrnoniena, and dependent on the agony: but perhaps we may 
say that there is an individual tendency of the brain to palsy 
(Lohmungsrabigkeit), just as there is an indindual liability 
to death (Sterbcusfahigkcit), and so incline rather to the former 
opinion, that in certain jiersons such cougcstiuns may prove 
fatal. 

Persona of what is called an apoplectic habit, arc far less 
subject to congestions of the brain, and particularly to vascular 
apoplexy, than those of an opposite conformation, and than 
children. 

Antemia of the brain is a highly important condition, and one 
very dangerous to life. It is usually a^ocal part of the general 
bloodlessncss produced by hemorrhage, or by the consumption 
of the blood which takes place in the course of acute and chronic 
diseases. A very remarkable instance of anaemia is that which 
arises from the contraction or obliteration of the vessels, whicli 
convey blood to the brain : it ia effected by deposition ou their 
inner walls, and may occur &t any part of their trunks, or at 
their orifices in the arch of the aorta. (See Anomalies in the 
Calibre of Arteries, vol. iv.) It is a very important conditioa 
also when it results from hypertrophy, swelling, compression, 
or displacement of the brain in ca»cs of sanguineous apoplexy, 
inflammation, yellow softcuuig, or new formations, 

2. CrrtifTtti hrmorrhage. — Hemorrhage (Apoplexia sangui- 
Dca ; Apoplexia gravis) is a very common disease in the braiu, 
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Knd ia often indilciily fatal. 1 elan it with hy\ 
alihougli it in not noc-essarily aoeosnpamed or caoacd fa; strik- 
ing cougcstion. 

Clert'bral hrmorrhngc coUKistH ax au extmvamtioo of falood 
iuto the substance of the bniin, anfl n mlntion of Us coutinuilj' 
oorrespondiug in extent to the amount of the bleeding; iim 
latter injury consists f^cncridly uf biviikinf£-ilu-Hu, lacenUioa. 
or contusion of thr curebrnl substance. 

The intetisity of the licuiorrhag:e, Iho number of the ble«i- 
ing Tcascis, and the nature and extent of the dixorgunicutuiu 
of cerebral substance occasioned by the extravasation, produce 
many marked varieties in the form of the seat of hemorri 

Sometimes u Hpot of gray or white cerebral subfttanoCj ti 
in extent, is speckled or striped with a small nnmber of dark 
red dot and streaks of extravasated blood (eechymosc^ ^ : the 
streaks run paraHoI to the nervous fibre, the iuturmodiate ccrts 
bral subatancc preserves its normal colour and consisteuce, 
ajid, where the fibres of the brain run in one direction, it st 
to the naked eye merely dmwu asunder, souie few only of th«' 
elementary parts haviug suffered au actual solution of con- 
tinuity. 

At other times the number of these extmvasations ia mon: 
eonsiderable : they lie closer together, and some of them hnvintf 
ooalctfoed, are thereby increased in size. The cerebml sal 
appears to l>e uniformly suffused, and coloured with 
shades of red: it is of a sof\ pulpy contuisleuce; and, appa- 
rently, iu consequence uf the nnmber of originid small extra- 
vasations, and still more by the confluence of larger ones, it 
is broken into numerous shreds, and softened to a red pap. 

When this is the case, the small extravasations become more 
numerous, and, still coalescing, produce more and more ex- 
tensive destruction of the intermediate cerebral substance ; 
and thus, as the other extreme, wc find all the primary amal] 
extravasations nnited in a single great one, which includes the 
broken-down interstitial substance of the brain, and is itself con- 
tained in a cavity of lacerated, and bruised cerebral tissue. 

Tliis, therefore — the apoplectic cavity (Herd) — proceeds from 
hemorrhages occurring at several points at once, — from the con- 
fluonce of many small cavities. The form first described has 
Tfsceived the name of C'apilluty Apoplexy. 
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An extensive cavity is, however^ BOinetimcs formed in another 
manner, viz, by the independent CTilargcment of a single small 
extra viwation in consequence of the cuntiuuancc of the he- 
morrhage; for there arc some single and very small extravasa- 
tions, of the size of poppy- or millet-seed, which, when the 
hemorrhage continues or recurs, increase rapidly or by degrees, 
and tear aud separate the sorroundiug cerebral subHtaucc in 
various directions. Though the tissues composing the walls of 
sucli a cavity, may resemble the broken-down structures already 
describtzd, yet the extravasated blood which it contains ia, iu its 
interior strata, at least, free from all admixture of cerebral tissue. 

It is not clear whether one form of the hemorrhagic cavity 
may, from any particular morbid cause, be occasioned by 
the other ; but it appears, nevertheless, as if that described 
second, were principally dependent on hypertrophy of the left 
ventricle, aud gave rise to the large (foudroyautcs) cavities 
wliich prove suddenly fatal. 

The apoplectic cavity, whether produced iu one way nr the 
other, presents varieties^ vrhen recent, which are important in 
several respects. 

Seat of ihe henu/rrhnye, — It happens iti the cerebrum far 
more frequently than in any other portion of the brain. The 
cerebellum is comparatively very seldom attacked, and the 
pons yet more rarely. Its occurrence in tbe corpora quad- 
rigi^miua, the pons, aud the mcdidla oblongata is quite excep- 
tional, and it almost neier happens in the corjms callosum, the 
fornix, and the hippocampi. There is, however, pretty fre- 
quent exception to this rule ; for when a large ca^ty ia formed 
iu the cerehmm, one or more small secondary cavities are 
found also in other parts of the brain, especially in the cere- 
bellum aud the pons. 

In the cerebrum, the situations in which hemorrhage 
principally occurs are the optie thalami, aud corpora striata; 
from them the white substance of the hemispheres ia invaded : 
the gray matter of the convolutions also is a common site. 
The cavity ia less frequent iu those fibrous parts of the hemi- 
spheres which are duttant from the seats of gray matter. 

From this it is evident that the masses of gray matter, and 
those portions of the brain wliich contain considerable quun- 
titioB of gray matter, are eminently the scat of apoplexy. It is 
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extent, peripheral apoplexy usually includes tbe space of about 
a square inch. 

The smallest cavities occur iu those parta of the brain, in 
which apoplexy is, ia general, less frequent, alihuugli some 
cavities, of the size of wuluuLs, are not very rare in the pous, 
and even larger still in the cerebellum. 

The number of recent cavities is also various. Usually 
but one is found, though to this there arc fn;qucnt exceptions, 
With very large and suddenly- fatal cavities in the cerebrum, 
one or several others, in dittercnt parts of tbe brain, arc very 
commonly associated, which arc secondary to the former in 
point of size. It is also interesting to observe, aumetimcs, in 
the very atropliied brain of old persons the simultaneous, or 
nearly simultaDcous, occurrence of very niuuerous small 
canties : they equal raillct-seed, hemp-seed, and even beans in 
size, and occur in different parts of the braiu. 

It is also remarkable that two symmetrical cavities arc 
sometimes found iu corresponding organs of the brain, for in- 
stance in the corpora striata. 

The fcnyii of the cavity, when small, is generally round or 
elliptical ; in fibrous parts, like the pons, it is very often a slit 
parallel to the fibres : larger cavities are more irregular, and 
arc dilated into pouches in various directions. 

The parts around, constituting the trafl* of the ca\ity, con- 
sist of cerebral substance more or less extensively suffused, red, 
and broken down into a soft and very moist pulp : in large 
caritiea, ragged shreds of it hang into the canty. 

The contenls of the cavity, too, the cxtravasatcd blood, pre- 
sent numerous varieties. In the first place, as has been 
already explained, it may, or may not, enclose shreds of the 
destroyed cerebral tissue. Its quantity corresponds with the 
size of the cavity, and may amount to six, eight, or even ten 
ounces. 

There are many diversities both in the degree and the manner 
(if its coaguiatitin. Sometimes the whole extravasation becomes 
one uniform thick, blnckish*red mass; at other times it ia 
partly fluid, and paitly in clot^ of various consistence : occa- 
sioually there is a marc marked separation into a fluid portion 
I and one coherent cake ; or the entire mass has congealed into 
^a sort of placenta that fills out the cavity and assumes its 
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form. Here and there^ moreoTer, the fibrin may be separated 
in the form of clots, or cords, or nienihrancs, whif^ pcmdf 
the binckish-rcd cAke. It is of much import&nce to remirk 
those forms of c-oaguhitJuD, not hitherto obsen'cdj in vfaich the 
fihrin^ when in conaidcmble quantity, is deposited around, and 
encloses the clot and serous portion — the fteripherai fonn,— 
or is lodged as n central clot, in the lutcrior of the coagulated 
maw. Each form opposes pertnanent olrataclcs to the hefeliDgi 
that is, the contraction and closure, of the apoplectic cariiy. 

Lastly, B hmin, which is the scat of apoplexy, auffcn not 
only a solution of continuitv at the part itself, but also aome 
displacement corresponding to the gijic of the canity. TTie 
cerebral substance nurrouuding the cavity is stretched and tore, 
the scf^ment of the brain containing it is enlarged, svolleo, 
and more or less altered in fomi, and n portion of brain swoQni 
by a large cell is found to fluctuate, when much of the effused 
blood has not coagulated. The pons is thus enlarged nronnda 
cell in its centre, Ciipccially in breadth ; but the chaii^^ are 
most striking when one of the cerebral hemispheres is occupied 
by a larj^ apoplectic cell. It is forced against the dura mater 
and cranium, and inwards against the opposite hemisphere; it 
bcx^omes prominent and convex towards the fnlx cerebri ; It 
feels quaggy (schwappond, — wabbling) ; and if it enclose a 
very large carity, it ruptures on the removal of the dura, mater. 
Tiie inner mcm^branes are thin; the serum, which had been 
previously infilti'atcd through them, is removed; thoir vessels 
are compressed ; the convolutions are driven close together, 
flattened, and dimintshetl in size ; the structures at the base 
of the brain are flattened, the opposite ventricle is lutrrMwcd, ■ 
and its contents arc displaced. ^Vlien a cavity of this kind 
opens into the ventricle, the upjwsite hemispliere also shares 
ill the enlargement, ftc, as much as is possible. ■ 

Kcccut apoplexy is followed by numerous changes in the 
canty itself, in the cerebnd sub^tanee around it, and even in 
the whole brain ; and the description of the recent cell may H 
now be followed by some acconnt of them. They inclnde, in 
a word, the terminations and consequences of apoplexy, nrx>- 
vided a fatal result has not ensued suddenly, or after some short H 
period, such as a few days. I will speak first of the changes 
which attend a favorable result, and constitute the reparHtirc 






procRS8 in Hpoplexy. A rcpresentarion of this process can be 
olitnined only by numerous observations on persons who have 
died at variuua {icriu<l!i aftur an attack of apuplexy. The partx 
it] nliich thei«c chiuigcn occur, nre the exlravaxated blood, aud 
the surrounding cerebral subntance, or vail of the cell. 

Nuiiierou!! cban|;e!i uf colour trrnduuUy take place in the 
cxtraraaation ; it becoraes bluckiah-rcd, then brown, uf the 
colour of phim-sRucc, nutty brown, and yellow, like yeast: 
at last this colour also fades completely, or nearly »o ; and 
there remains only a clear and colourless, or a turbid white 
fluid. Corresponding alterations take place also in the con- 
aistcncc of the extravasation, and in its general composition. 
They arc uiaQifestcd on the whole in the extravasation becoming 
fluid, the fibriu and bluod discs being absorbed, and in the 
progressive clianges in the pigment whicli have been mentioned. 

The shreds of cerebral substance contained in the extravasa- 
tion are also absorbed, aud disappear entirely. 

Whilst these rhauges are guing on in the contents of the 
cell, vc observe others also in its wails. 

In the first place that portion of the wall of cerebral tissue 
which is suffused, turn, and disorganised, and which hangs into 
the cavity in the form of pulpy shreds, becomes partly ab- 
sorbed, and partly fluid, so that the inner surface of the wall 
acquires a polishetl appearance, and the cavity itself a more 
rtrgular rounded form. A reactionary inflammatory process 
then oomrocDccs in the ncigbbonriug uninjured cerebral 
substance : it is moderate in degree, and its products partly 
undergo a change uf stmcture, and partly both they, aud the 
oerchral tissue, which is the sent of the proce-ss, become reduced 
to a fine molecular mass, and arc gradually absorbed. In it« 
general appejirance, therefore, this layer seeuui to etmsist of 
fibrils like cellular tis.'^ue, uf numerous nucleated structures^ 
some rounded and others elongated into fibrils, of delicate 
nncleate<l fibres, of elementary nucleoli, partly separate, aud 
partly eonglomcratc, and forming the so-called cxudation-cor- 
pusclca, and of a certain quantity of yellon', or yellowish-red, 
amorphous pigment. Aud, according to the amount of one, or 
the other, the density of the layer vaiies: if the formation of 
new tissue predominate, its density is considerable, while in 
many cases we find it to be made up of honey-combed com- 
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partments, Uie paititioo-iraUi conmting of tham (OnUktaA 
structumi, nnd tbc iotcmls being filled op bj- a thick, «1ute 
fluid, like limc-wateTi irhich n canpowsd of the molecuUr maOa 
already KpokcD of. After the absorption of the lartcr, the l^nr 
always increasea in density^ aud appean like a cicabix sn^ 
rooudiug the apoplectic canty. 

Mcanvhilc the extravasation within the caritj hfta VBdexgrnt 
the chan^ces, already generally described. The fluid oontailM a 
quantity, varying according to carcomstancea, of sepazate nr 
confluent elementary corpuscles, and ia dotted with more or 
leu, brown, yellowish-red, or yt-llow pigment, which may be 
either amorphous, or in the form of very small prinoatic crrsiak 
Moreover the cell is either traversed by a delicate network 
of varyin;? finnness, which couthinB this fluid in its Interrening 
spAces, or it form» a siniple cavity with ita walls lined by a similar 
network. Minute examination proves this to be a gelatinous 
blastema, which is gradually resolved into exceedingly fine 
fibrils, and contains msiny of the elementary granules^ wparate 
or conglomerate, and a greater or less quantity of pigment. 
It constitutes what is looked upon as the characteristic lining 
of the cavity when changed to the so-called Apoplectic cy»S. 

In this lining membrane and the equivalent network, just 
as in the fluid that fills its cells, the pigment sometime-^ ^n*aduftlly 
diuppears, at least from the naked eye ; an exceedingly amall 
quantity remoiuiug perceptible with the aid of the microscx^e. 
Indeed, the prcHCiit-c of pigment has less weight in the diag- 
uoiiis than is aiicrihed to it, as similar pigments remain ailer 
many other processes, which are attended with extra%-asatton, 
though it be only in the form of the smallest cccliymoses. 
I may iustance, especially, inflammation. 

This lining membrane is found at later periods gradually to 
change into a finely fibrillated cellular tissue: it becomes morv 
compact and smooth on its inner surface, tlie Itniug of the 
apoplectic cyst looking, in fact, like a serous membrane. Some- 
times new vessels are formed in it. 

The apoplectic cavity is, in general, capable of a still further, 
reparative change, or decay (involution) : m., gradual 
traction and fitmlhj clomre — wasting of the a/to/ilectic q/st. 

This i-csult ensues when the lining of the cyst is suUiriently 
penotrahlo to admit of the absorption of its fluid contents. 




The cyal becomes gradually smaller, especially in the diameter 
corresponding to the course of the fibres in itsneighbonrhood: 
and its walls approach one another, aud finally unite. The spot 
where the cyst has existed, is then generally markctl by an 
elongated callus (apoplectic cicatrix)^ containing frequently^ 
though, as I have ab'cady said^ not conBtaDtly^ a streak of 
pigment in its centre. 

The period occupied by these different changes, up to the 
complete healing of the apoplectic cell, cannot be accurately de- 
termined. In general, it may perhaps be said, that the apoplectic 
cyst is formed within two ar three months, but nothing is certain 
with reference to its subsequent changes aud closure. These 
depend mostly on the size of the cyst. 

I proceed to mcutiuu the moat important of the conditions 
under which the shrinking' and closing of the apoplectic cyst 
arc impeded and entirely prevented. 

a. Large cysts generally do not cicatrize ; their size certainly 
diminishes more or less; but after this they generally remain 
pennanently: there is, however, an occasional exception in the 
case of considerable contraction, and almost, and even quite, 
CDra]>lete closure of very large cells. 

b. Vascularity of the lining membrane of the apoplectic cyst 
appears to present an obstacle to this restilt, as it is not unlikely 
that a secretion of serous fluid may coexist with absorption. 

It is, indeed, not improbable, that under such a condition 
the cyst may even become enlarged, os a consequence of the 
atrophy of the brain which follows an attack of a]>opIexy, and 
the congestion and increased secretion of the vascular lining 
resulting from the atrophy. 

c. An especial aud a permanent obstacle to the contraction 
Rud closure of the apoplectic cyst, is found in the fibrin being 
separated, while the extravasation is recent, in the form of a 
peripheral, or of a central, clot. In the former case, the ex- 
travasation tics enclosed in & capsule of coagulated fibrin, 
coloun^d red from admixttu'e with the colouring matter of the 
blood, just as in the extravasations into the sac of the arach- 
noid. The changes already described go on in its interior ; 
while externally, in the contiguous cerebral substance, the r& 
Bctionary process mlvancca to the formation of a callous wall. 
But the compactness of this capsolc of fibrin renders abiorp- 




ones, as has been already remarked, not only continue for a 
long time, or pcrmanciitlT, in the condition of the apoplectic 
cyst, but tbey become mnnifestly larger, and give rise at the 
uauie time to considerable atrophy of tlic brain. The cause of 
this unqnestionalily ia, that the vascalar stmcture compoung 
the outer wall of the cavity, vi?.., the pia mater, becomes con- 
gested in consequence of the vacuum existing within the 
cranium, and serum exudes from it* vessels into the cavity. 
In the situation of such cavities the TOcmbranous wall is seen 
projecting, in the form of pendent, fluctusitiug bags. 

The cerebrum affords the best opportunity for observing the 
healing process just describufl. Very large cavities close in this 
part, and even in the cerebellum also, at least so far as to 
leave merely a small cavity, or cyst, which in itself is not in- 
jnrionn, In many portions of the organ, especially in the pons, 
where, on the whole, npopiexy is not very rarely obscrvetl, only 
very small ca\ities heal completely. It is generally believed 
that cavities, the greater diameter of which i» parallel to the 
course of the fibres of the brain, and in which, therefore, the 
mass of cerebral matter is more thrust asunder than really de- 
stroyed, hen}, that \», close, more readily than those uhich are 
oppositely situated. The obscrvatiim made above (p. 3U2) may 
be connected with this, that the contraction of the a)K)plcctio 
cyst takes place especially in the diameter which is parallel to 
the direction of the contiguous fibres. 

Although the process of healing may be gping on, and a 
canty be in a favorable state, it may yet prove fatal seeoi^darily 
at any [K<nod. The further terminations and consequences of 
apoplexy may, therefore, be introduced here. 

a. Apoplexy may be fatal at once, primarily, and suddenly, 
(ajKiplcxie foiidroyantc) or after a abort time, some hours, or a 
few days : and death, in such cases, results from the extensive 
destruction of the brain, and from pressure. Of this kind arc 
large central cavities, those of the size of a hen's egg, and oven 
smaller. Still more certainly fatal arc larger ones, which binst 
into the me«hes of the pia mater without, or the cavity of the 
ventricles within. In certain parts of the brain, again, as the 
pons, mcdnlla oblongata, cuqtom qtiadrigcmina, a cavity which is 
not absolutely of inordinate size, may prove fatal by its suddenly 
withdrawing the iufluencc of the brain from vital lunctions. 




THE BRAIN. 



897 



brain, and, thereby, repetitions of the apoplectic attack; as 
veil as dironic, and cvcu acute, cedcma, if it nhould be occa- 
Bionnlly increased. 

t. A varicose state of the cerebral vessels somctinieB comes 
on in the ucig}ibourhood of the apoplectic cyst and cicatrix. 

All these Rp|iearanccs, cither singly or together, are more 
developed in proportion tti the size of the apoplectic caWty, 
and still more iu proportion to the number of attacks. But 
extensive, and frequently repeated, pcriphnral apoplexies are, 
as has been already noticed, moat reraarkal)le in this respect; 
and it is iu these that the most marked examples of imbecility 
and weakness of intellect occur. 

In the few cases I have observed of primary hemorrhage 
into the lateral ventricle, the extravasation had always coagu- 
lated into a rounded cake, and was cither loose or lightly m\- 
herent to the wall of the ventricle. 

In conclusion, 1 turn to the pathogeny of hemorrhage in the 
brain. It is, in my opinion, entirely within the scope of 
anatomical inquiry. 

The source of the hemorrhage is the hncr vessels and the 
capillaries of the brain, one or several of which are ruptured. 
The rupture, however, of so largo a number of vessels as we 
observe even in a cavity of only moderate size, is far from being 
entirely primary; by far the greater number are torn secondarily 
in the common destruction of cerebral tissue, by the increasing 
clfusion. 

The first that meets us in the search for the causes of 
apoplexy is — 

1. Manifest external violence, producing traumatic apo- 
plexy ; it may act either directly upon the skull, or indirectly 
through the trunk, and produce concussion of the brain : in 
the former case, wounds of the soft parts of the head, and in- 
juries of the skull itself, are usually associated with it. Most 
frequently these forms of apoplexy are rapidly fatal, by the 
general paralysing effect of the concussion upon the whole brain. 
The mode of their origin is crident. 

2. A second class of apoplexies are those which result firom 
difierent pre-existing anomalies, the mode of action of which 
may be more or less clear: they arc named spotUaneout 
apoplexies. 




1'hfl mode in which tbeao ■ponUncoos ftpapleadeft arii 
now to bo c&nminpd ; And, in order to omit nooc of thi 
mil lito ctrctiniHtitncM under which they occur* may, I think, be 
•D uvangcd ms to alTunl ft uiefol wrrej of the moit impoctoul 
fact*. 

Ctrebral hcmorrhiq;e is not uafircqamtly obaerrcd m 
ootum of convidsioui, especially pocrpeni ooDTuUiooa 
rpilrpK^. It id generally very citennvc and rapidly ikUd. 

It occurs aUo sometimes in the neighbourhood of tamomi, 
tubercle, and cancer of the brain. 

Occanionnlly. iiitlommiittun and obitmctkm of the tchoiu 
truiiltH of the pia nintctj or of the longitudinal siniUi 
attended with lieinorrLs^c in the contiguous snb«t«tice of 
brain ; it neours aUo in the uvighbourhood of inflammatioD (ml 
aoftening], as well as in the ioHamrd spots thenuKUes. 

Stimetimpa it taken place in pregnant females, and penoM 
with didtortcd spine, when the lungs are morbidly denae. 

lu ttome very rare casoH in which congenital hydrcjcepfaahu 
ia iDcn^asing rapidly after liirth, bltxid escapes either into the 
oorobral substance or into the cavity of the ventricles from 
tho vessols ramifying on their dibitcd walls. 

Sooietimea it oeeura in the course, or as the conseqaeoce 
of fovcrfi, piirticuliirly tho typhus and typhoid. 

And occasionaUy during the progress of Bright's diaease 
the kidniea (alhutniuuria). 

Ap«pli»xy appcurs in tlic body under all these cireuraatanccs, 
both in tlie form of the cavity, and, not ui&eqneQtly, in the 
cnpillary form. 

Htniorrlittgc very commonly o<;cura in the brain iu persons 
Ifibuuriug under simple hypertrophy, or hyperlmphy with 
moderate dilatjition of the left ventricle of the heart. The 
ooincldcncc of upoplcxy witli this disease of the heart is so cou 
•taut as to afl'ord ground for stating it m a rule (constiti 
npoplectica cordis). 

The arteries are very often found diseased in cases of apo 
plexy, in llic form of bony or aLhcroniatoua concretions^ and o 
fatty degeneration and brittlenc«s of their middle coat. The 
arteriul tninks, especially within the cranium, are then also 
titiekeucd, rigid, ossilicd, imd brittle, as well as enlarged («». 
pecialty iu the form of ancurisua cyraoidcum). Hinra i 
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may be inferred, that the more miDute arteries, and even the 
capillaries witUia the brain, are in a similar condition : es- 
pecially as the former are, in fact, somettnies found ossified, 
and the br^n ap{)ear8 as if filled with stiff wires. This, of 
course, very often coexists with hj-pertrophy of the heart. 

The brain is very liable to hemorrhage, if it be the scat of 
atrophy, whether »pontaueous or however produced ; hut espe- 
cially of that atrophy whicli is the result of previous apoplexy. 

Finally, it is ver)- common in advanced life, when the two 
last-mentioned caust» arc so often present together. All these 
forms of apoplexy appear in the body as more or less extensive 
cavities, and they are very often rapidly fatal. 

Itellcotiug ou these circumstances under which hemorrhage 
occurs in the brain, we discover the proximate causes to be, in 
general, congetttions, €XC€s$ive action of the heart, and diseaae 
q/" tfi€ blood-vesaeis. All, when they have attained a certain 
degree, lead to rupture of the vessels. 

The congestions are of various kinds : convulsions produce 
congestion, which may be active or passive, according to cir- 
comstanccs, and rupture the vessels by the violence of the heart's 
action. 

Apoplexy in the vicinity of tumours, or of inflamed and 
obstructed veins of the pia mater, or siuuses of the dura 
mater, or when occurring in connection with morbid density of 
the lungs, and consequent dilatation of the right ventricle 
of the heart, is the result of mechaniciU hyperaimin, whether 
the cause of the hyperscmia 1>g near the apoplectic spot or 
remote from it. 

Apoplexies which occiu" during, or s^ibsequcnt to, typhus 
and typhoid fevers, arise from the congestions (active and pas- 
aire) which are notoriously so fretiucut in the brain, as well as 
in other organs, in the course of those diseases. 

A similar remark applies to the apoplexy met with in the 
course of Bright's disease of the kidney ; in the production 
of which, however, mechanical influences must also be tidEon 
into account, especially the defects which arc so frequent in 
the valvular apparatus of the endocardium. 

In the apoplexy of cougcnital hydrocephalus, the congestions 
which give rise to the rapid increase of the original affection, 
and the stretching of the cerebral vessels which results from 
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this increaae, both predifipose, tlic latter mccliauicallj, to rnp- 
lurc the vessels. 

But the hitherto aimoticcd congc5tioiu, arinn^ from racuniD 
in atrophj of the brain, arc of by far the most iiuportance. 
TheM, wbeu alone, anil more especially when combined with 
brittleness of the vessels, are, without doubt, the rause of the 
frequcucy of apoplexy iu advanced life, and particularly of its 
recurrence In Bonie cases. 

The hypcrtropliies of the left rentncle of the heart, men- 
tioned above, occasion rupture of the oercbrai vcaaels, by the 
violent impulse which they give to the blood. 

The disease of the vessels alluded to, involve.% as is well knowu, 
brittlenesR, and a tendency to easy niptnre, of their conts. Such 
a state of the coats of the vessels appears to some extent 
necessary as a caus« of apoplexy, for it is often observed that 
the deeiiest congestions, whatever their nature, but especially 
those intense meehanical oucs which give rise to cyanosis, do 
not prmluce apoplexy. 

And, further, the last two cnnses, m., increased impulse of 
the left ventricle, and disease of the vessels, have such n reci- 
procal supplementary influence, that the more developed one is, 
the less amount of the other seems necessary to occasion 
apoplexy. Thus, so soon &s the disease of the vesseU has 
reached a certain extent, hemorrhages very eomnmuly occur in 
the brain, without increase of the action of the heart, and during 
a state of quietude both of body and mind. A similar oocurrcnce 
has been already refen*ed to, iu the instance of spoutaiicous 
rupture of largo arteries. (See Dissecting Aneurism, vol. iv.) 

There is no single cause that will account fttr the frequent 
repetition of attacks of apoplexy in many individuals, and its 
simultimeous appearance at se>-cral different spots in the brain, 
but the presence of disease of the vessels. This also partially 
explains its fanppcmug symmetrically in corresponding portions 
of the brain at the same, or nearly the same, period. (Sec the 
remarks on the symmetrical occurrcoce of Disease of tlia 
Arteries, vol. iv.) 

The liability to cerebral hemorrhage is of course greater, 
in proportion to the number of the adduced causes that are 
present. The congestion ariaiug after atrophy of the brain from 
vacuum within the cranium, hypertrophy of the heart, and dia- 
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ease of the vessels, vctv frcqucntlj exist together in advanced 
life. 

Among the predi»posing^ causes, all tnentioD of the so-called 
habitus apoplet'ticuji might be omitted. Aud the omission 
would be justified by the facts ; fur the uotorionii " Constitutio 
Apoplecticft" is a mere hypothesis, which is refilled on every 
occasion. The apoplectic habit predisposes much more to con- 
gestion and vascular apoplexy of the lungs, wliichj indeed, as 
it induces acute oedema of those organs, is very commonly fatal, 
and is, unquestionably, tiic most frequent of all the modcti of 
sudden death. 

I have also made no allusion to yeUow toftening nf the 
brain, as a predisposing cause of apoplexy. But, without 
entering into any further observations, I may remark that, 
though it not unfrequently follows, I do not recollect any case 
in which yellow softening of the brain, as a primary disease, 
had given rise to bemorrfaage. 

It appears from what has been said, that as llic occurrence 
of hemorrhage in the brain is entirely mechanical, all the pre- 
disposing causes are mechanical also. 

Though quite convinced that this ia the fact, I enn scarcely 
avoid entering upon the question as to the existence of some 
morbid slate of constitution, or dyserasia, as a cause of apoplexy; 
especially aa analyses of the blood of apoplectic pcrwms have 
recently been published, the results of which seem to point to 
the blood as the cardinal predisposing cause of apoplexy. 

It may be reasonably doubted whether any morbid state of 
the blood could have the effect of rupturing vessels without some 
previous alteration in the structure of their coats : such n result 
could ensue only from a state of morbid expansion of the blood; 
such, for instance, as occurs in typhus and typhoid fevers, in 
combination with congestion. I certainly, however, agree so 
far, that a certain anomalous condition of the blood docs coexist 
with those circumstances under which apoplexy is most fre- 
quently observed ; only, as we shall see, it never is an essential 
predisposing cause, but is itself conditional upon, and subordi- 
nate to the mechanical relations. Snch are : 

] . The abnormal state of the blood, which is developed in 
the course, ur as the cuusequciice, of hypertrophies of the heart 
— a venous cnuis — cvanosLS. 

III. S6 
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2. That morbid coadition of tbc blood, which ^va rue to 
the acctimtilatiou of tin inner uiemhraae upon the ressel bjr 
d(!pD8itiun from the arterial bluiid, and thereby to the so-called 
ossiticatioit of the arteries : and also that ruorbid cuuditioa 
which, after deposition has taken place withiu the artcrirs, 
tnay be occasioued b^ the nbsorptiou of the elemcnta comb- 
tuttng the atheroma of the artery, cspeci&llT the fat. No 
accurate informattou has hitherto been obtained as to the cL»- 
racters of these morbid states of the blood. 

3. A oliaiige in the euuditioa of the bluotl, which ocean in 
advanced life, and in brought on by atrophy of the brain, but 
vbich lo»e$ its importance in the presence of the coiaddent 
mechanical causes. 

The results of the analyses instituted by Andra] and Gnrarret, 
on the blood taken from persons snffenng from the prcUniiuarv 
symptoms of apoplexy, as well as after theattack^ prove clearly 
the existence of a morbid condition of the bloud, but I main- 
tain that they lead to no further result than that the blood of 
the pcj-sona spoken of, is thus composed. So long as more 
numerous and more widely extended analyses an; wanting, it 
may be asket), without reference to the denial that this state of 
the blood gives a predisposition to hemorrhage in the braiu. 

1. Is not this Just the condition of the blood wliicb is found 
in individuals with hyptTirophy of the heart, or in those who 
have ossificatiou and atheroma of the arteries, or in a^d pej-- 
sons, and individuals with atrophy of the brain. 

2. Has not the iliscase of the brain itself (apoplexy), either 
while impending, or after its occurrence, already produced a 
change in the state of the blood iu those vcrj' persons whow 
blood was examined ? Tliis question may the more fairly be 
ask(»l, considering, on the one side, the important influence 
exercised by the brain on the formation, or vegetation, of the 
general mass of the blood ; and, on the other, the deficiency of 
aualyseti of the blood in different diseases of the brain, vrith 
which the blood in apoplexy might be compared. 

3. (Edemn of the brain. — I have already mentioned several 
of the conditions under which the substance of the braiu be- 
comes infiltrated with serura. This occurrence is very frequent, 
and varies much in degree. 

A slight amount of it may be recognised by the luiusaal 
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moistniT, wiJ tlic brilliancy of n cut siirfaco of the white 
siibstaiico, vrliile its consii^tencc remains iin]dtE>rcd. 

A higher d^T^e is marked by a soft pasty state of the 
texture of the brain, MliicU bccoraes loose like pap, mauifestly 
in coiKtequcncc of infiltration of tlir^ tissue with a large quantity 
of Remm. The (Edematous white substance has a dull white 
appcnmucc ; in the atrophied brain of au old person it is of a 
dirty white, or fawu colour. 

When ccdeina reJichcft its highest degree, it breaks down 
the texturcof the brain into a diOliient watery pap, from which 
scruiu escapes in large quantity. Tliis so-calletl " white soft- 
ening" (p. 353) is seen mostly io the neighbourhood of the 
ventricles, and occasionally around tumours and inflamed por- 
tions of the oT^an. In such caiios the rest of the braiu ul&o 
partakes of the oxlema, though in a less degree, 

O-Mema of the brain may be developed rapidly, and quickly 
reach an ndranced dejrree, or it may come on gradually and 
increase slowly. Instances of the former course arc best 
marked in cases of acute hydrocephalus, in the cerebral sub- 
stance surrounding the ventricles ; and, as I have before re- 
marked, it is seen occu»ionally in the cerebrum, near tumours, 
8[>ots of inflammation, &e. 

Chronic oedema of the brain ia a frequent consequence of 
the most diitsimilar chronic diseases, especially of phthisis; 
whether there be a>dem» in other partj), or not. Tt is very 
common in persons advanced in life, in whose atrophied brain 
it probably arises from the congestions resulting from vacuam 
witliiu the skull. And it is equally common in insane persons, 
accompanying other marks of marasnius of the brain. 

Qulema generally ocenpies the brain entirely, but not 
equally : it diffuses itself from some one spot, diminishing as it 
advances through the rest of the organ. The sub^tnure around 
the ventricles, when in the state of so-called "white soflcning," 
usually forms such a central spot (Conccntrntionahenl). 

The enlargement of the brain to which oedema gives rise 
reaches its greatest degree when the amount of oedema is cou- 
ndemble, and the brain has lost but little of ita volume by pre- 
rious atrophy. In combination with the ineonsidcrable effusion 
which goes ou into the ventricles, a:dema is very ofl:en the prin- 
ci^ial cause of the awelliug of the lirnin iu acute hydrocephalus. 
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In eaondmiag the adhject of cedcBA of the brmxn, a qoe*- 
tioa already aeTeni] tunea aaggBatod, Imb again anaen, a* to a 
mode of death, which i» knovn hy the name o^ ** Senme .^»- 
plexj." I have poatpOBMd n n awciing it, tiU a ■»« 
opportonitjr ; bat nov, having tahea a wmmy of all the efl^ 
■knw of wmm that occur within the oaniiuD, to vhieh, ais 
cording to the present state oi oar knowkdgCf the {npodnctiaB 
of KTous apoplexy is, or might he, attribated, we are in m eon- 
ditkfu to enter into the subject. 

The appearaucet usually nieationed as dtaractenaing aenma 
apoplexy are as follow : leroaa cffiuam into the sac of the 
nrnrbnoid fcAperially a Iar<;c coUMtion, after the faraiiiBa tahen 
uut, at the bock of the »kuU); tofiltration of the mediea of the 
pia mater with terum ; and a similar fusion between it and that 
part of the cerebral layer of arachnoid which vtret^iea like a 
bridge over it ; leroaa eAuion iDto the ventricles ; and withal, 
more or Icaa diitinct injection of the veaaehi of the pia mater 
with blood. To complete the pictnn*, I mnst add, that the 
luirt'iicbyma of the brain i» al»o infiltrated with serum. The 
naencc of the whole condition would be an acute ekodation of 
a largo quantity of semm produced by congestion, and re&ult- 
ing in patsy of the brain- 

The question then ia, whether such a diaeaae ai aeraos a[ 
plcxy really fiist. and whether it can be recognised in the 
iHxly by the post<mortcm appearances ouly, without reference 
to the symptoms attending the death of the indiTidual ? I 
would refer, on this subject, to what baa been sAid on the diffi* 
culty of the question, at p. 331^ to p. 384, where, 
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when speaking of a disease Himilar to this in its final result of 
pHralysing the brain, viz., vascular apoplexy, I mentioned our 
hmitcd power of determining, by what is found in the body 
fif^cr death, the influence of n diiicasc iu producing death 
(Lcthalitat). And I wouhl now add that — 

a. In the first place, wc must exclude from consideration all 
cases in M'hich hypentmia originates from any pre-existing dis- 
ease of the brain, such as inflammations, adventitious productSi 
&c., as well 08 all acute effusions of serum resulting from them ; 
all cases of hydrocephalus also, all secondary- or subordinate 
(unwcscntlicbe) chronic cfTusions of serum (those, for instance, 
which are produced by a vacuum within the cranium), cases of 
oedema of the brain in old aud in iusime persons^ which destroy 
life by gradual palsy of the brain, and, lastly, all those effusions, 
which are proved by daily experience to take place without 
injuring the brain, and hare no e\idcut conncctiou with the 
death, must be disregarded. 

b. As it is a fact that substantive acute efl*usions of serum 
within the cranium do occur, their fatal influence will be 
"prim& facie" less doubtful, in proportion to their amount. 
They may supervene where gradual cfl'utiion has been already 
taking place. CEdema of the lungs presents the closest 
analogy to them. 

c. The grcatfrequeuey of chronic effusions, and their similarity, 
render it one of the most diflicult of the duties of the patho- 
logist to recognise fatal effusions of this kind, and to determine 
that serous apoplexy has occurred iu any particular case. The 
present state of our knowledge allows us to assert conscien- 
tiously that death has taken place in this manner only, — 

When the effusions arc considerable in some particular 
situation, aud the membraues aud brain are still distinctly 
Tascular : 

When the brain Is swollen by the rcdcma ; and, especially, 
wheu Mhitc softening exists in the neighbourhood of the von- 
tncles, hut cannot be referred to previous hydrocephalus : 

AVlien it is not known that the individual has suffered from 
a previous affection of the brain : 

When the morbid appearances w hich arc frequently associated 
with it in other organs, especially in the lungs, such, for instance, 
MB hypersemia, hyiMstasht, cedenia, are nothing but what the 
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Wbea tke dtwrnt oeens ia tfce vbite snfaitaiice, it presents 
its Tsrioi akagn sad dt gwM dw fallowing %*?a t ^ mif«l 

c The diiBMed pwi is iigected, stieiked x«d. and swollen : ' 
the h ka dS a g poiats seen on msking m. seetioa of it arc more 
BVDCnMtt tbsu natixral, and not nnlreqacotlr its suHace rises 
above the level of the inciiioii At the same time, the cerettfat 
— '^'^■■w is annaQsllT matsC, and is alrcadT^ in some decree, 
lo oe fned or aoftened in its teitnze. 

h. If the ooogestxm continue, the redness not onlr acquires 
a dai:ker hoe, but also gmdusllr d is cj ukmr s almost the whole 
texture of the part : for, besides being reddened by the injec- 
tion, it is further discoloored by dots and streaks vbicli are 
situated outside the vessels, and result from numerous small 
extraraaations into the tissue. Capillanr apoplexy, as it is 
called, is thus found associated with inflammation. The swell- 
ing, moistuesui, and looseniug of the tei.ture, are all increased, 

r. AAer this, exudation takes place, aud, at the same time, 
evident modifications of the existing redness. A alightly 
plastic exudation pen*ades the cerebral texture uniformly, 
and, if not mixed with many of the red particles of the 
blood, it altcn the dark redness of the part to a perfectiv 
uuifurm and somewhat paler colour. Exudations^ which cotitaiu 
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A large proportion of coapilablc raateriftl, are utill more re- 
Tnarknble : their coagulablc part solidifies in niRsscs of irregular 
sba{>c mid various hizc, but it is generally found, along; tlic 
course of the vessels, in strejiks or stripes of a yellow and 
{greenish colour. At the aame time ruptures of vessels and 
hemorrhages take place, which are proportioned in niinibcr and 
extent to the violence (tuniultuousncss) of the proctrvs ; and the 
fluid portion of the exudation percolates through the adjoining 
tissue in the manner before described. Hence there results a 
colouring, which is composed of several tints, associated and 
blended in the most different ways; — of dark red, from blood 
which has been extravasatcd at different periods; of paler red- 
deuin^ from infiltration of the ct;n;brai tissue with the fluid 
part of the exudation; of yellow and ^een from the eoagidnted 
fibrin of the exudation; and of white from an occnsionni piece 
of ccrebriU tissue, which hits eseaiuid the process. The pre- 
vailing colour, however, is the paler red of the cerebral tissue 
which is per\nded uniformly by the exudation. 

At a later period, when this condition has existed for some 
time, the red colour is further modified, by the colouring 
matter of both the extrnvnsated and exuded blood gradually 
changing to n rusty brown, or to the yellow colour of yeast. 

d. The process of exudation, moreover, alters the cohesion 
of the diseased cerebral tissue. At first, as I have remarked, 
it is softened, but afterwards it becomes entirely disorganised. 
Its texture is brokeu up niechauieally, partly by the extra- 
vasations, but ]»rincipally by the exudation ; and, very pn)bably, 
it is also dissolved by the exudation. This is the con- 
dition for which the usual colour of the diseased spot has 
prueurcrd the name of " Red softening of tlic Itrain ;" but the 
foregoing description of it, which has been drawn from repeated 
investigations, leaves no question as tn its intlamraatory nature. 
The softening is more marked, the greater the quantity of 
aplastic matter contained in the exudation. 

During the stage of exudation (r), the inflamed spot might 
be described, especially by the softening, but further by the 
following characteristics: the substance of the brain is con- 
verted into a pulp, which is red, and variously shaded with dirty 
violet, brown, and yellow, or nf n rusty or yellow colonr, like 
ycaat; fra^CDtB of healthy brain, coagulated extra vusatious, 
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mkI coAgulatrd fibrinons exudation ur ■cattered t hr o «^ tht 
mMs. 

Wlirii tlie firay tulwtoncc it the tetA of the prooeai^ tfce 
anHtoiitim) chiimcten are esaeatbdly tbc uune; but the grort 
vBAi-ulnrit)- iiiul lootwr cohoion of this HabMtukOB give rim w 
muru of the rcduon from injection in tbc firvt sta^, aa vd! m 
to darker rod cdlonnnK at Utcr periodt: the Bwelling, and 
KKwrninfc of tiisun, the moittneaij and the mbtcqnetUao fteniag 
nrv hImi more marked. 

V\ian microBCOpic cxaminulion, the elementary Hiiiima of tlic 
Iwaiii an' »(.>rh hrokou up and dis&olvcd, and amongst them the 
OBni|MiU0Ql clemuutn of tbc ditl'ercnt cxtraTasations ami exn- 
dntinna arc met with in every stage of their progrcsBTC cfaangOy 
Ihilh of drf^iu'mtiitn nnd development. Amongat tfae latter 
arv found, |mrtinlly ditiolved blood corpuscles, shapelesA niimi.i 
»( red. bniwn, and yclloir pigment, single nnd cuaglomemto 
ntietrmli in large quantity, globules and crjutala of £at, nndeiy 
primitive iHtlU, &c. 

'I'hit dctcriptiini haa been taken from cases aa they ordiuarilT 
iMXmri but iutbuiiL'd portiuus of brain are occasionally seea 
prMHitiuii much that ditfers from it. 

a. BonratimM tpoti uro found both in the white substauoe and 
in (he nnuHrn of urny nmlter, which would be scarcely recognised 
aa Kputi of inltniumation: their nature can be determined only 
by a oloM examination, and from their analogy with Himilar 
indiimmatory proonaefi in other tisnttuc!). The redness resulting 
hom tt^ootion of the part, is gcai'ccly jKrccptible ; other 
ooluuring i* ntill mure dofidnnt, and the cerebral substance 
ia liioHeiicd iinil softened to a uniform dull white pulp. On 
nniiiKe i:\nminiition the texture of the brain is perceived to be 
broken down, and single and conglomerate nucleoli, nuclei, and 
piginnit-nioleeules are found scattered throughout it. The 
iitllitnnnnlory process, when at a nioderitte degree of iutcusitr, 
has led to the etfusion of a product containing very little plastic 
material. 

|3. Other iutlamcd spots, again, are found deep in the braiiif 
and C9{x:eis.lly in the white substance, in which the softening, 
above descritied, is wanting, and liardQCss and reaiatnncc are 
the prominent cliaracteristics. This docs not appear to de- 
pend upon any iuduraliuu (sclerosis] of the portion of bruiu 
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which is involrcd in the inflammation, for it has undergone 
the same destruction when found in this condition as when 
softened, at least, in that most important partinilar, the forcible 
separation and breakiug-dowu of its elementary structures; 
but its increased consistence arises from the coaf^ulation of 
highly plastic fibrinous inflammatory prmiiicts, and of the 
small extraNtisations which arc present at the same time. The 
fact of such spots occurring is unquestionable ; indeed, it would 
be snrpnsinf; if they did not occur. They either go on 
to suppuration, in which case these congulntcd products be- 
come converted into pus ; or they change gradually into fibroid 
tissue, and form a cicatrix. In the latter cfmc, there is never 
any softening throughout the whole course of tlie process, with 
the exception of the looseness of the cerebral tissue, that 
takes place at the beginning. 

In the immediate neighbourhood of the diseased spot, a 
slighter degree of iaflammation prevails, and the uppcaraucca 
which it presents illustrate the eommencrnicnt of the process. 
Tliis part forma a ready medium for the advance of the disease 
upon any increase of the inflammatory action. 

Changes of much importance occur in the cerebral tissue, 
still further fi-om the diseased part. They are rarely absent; 
and thus a gradation of changes exists from the most diseased 
to the completely healtliy structures. The outermost part is 
generally (Edematous, or in a state of yellow softening. 

The division of the brain in which the inflammatory process 
occurs, and, subsequently, even the whole brain, become per- 
manently diseased ; and this condition is mure marked iu pro- 
portion to the extent of cerebral substance included in the 
inflammation. It is forced out of its natural position by the 
accumulation of the essential, and of accidental, products of 
inflammation within it ; it appears swollen aud fluctuating, and 
presses upon the cranium, and on other parts of the brain, the 
latter bciug compressed by it : the convolutions of the cere- 
brum become llattencd, aiul pressed against one another, and 
both cerebral substance and membranes are, in consequence, 
pale and bloodless. The division of the brain in which the 
infiammatiun occurs is of course (edematous, and more or less 
yellow softening surrounds the inflamed part itself, according 
to its extent, and the intensity of the process going on in it. 
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The usual site of the iuflammation is tli 
cerebram aud ccrebelluni, the former bei 
affiTtecl than the Utter. To spe^k more pni 
mrt with somcwlmt frequently in the white 
bral hemispheres, yet, when we take intu 
in which it happen* at the periphery, thew 
as to the greater liability of the ^ay sub 
tu Ihnt sulMtaiicc it is fuuiid both in the c 
matter in the corpus Ktriatura and thalamus; 
the surface of the hemispheres. And this 
flammatiou of the ecutral gray masses aad oi 
at the prHpherr, is, tJke the same diatincl 
ecrehral hemorrhage^ a matter of considerable 
Berahlauce of the two diseases, in respect tdj 
tionable, though Durand-Fanlcl 4:ndcavoursi 
instance of tlie peripheral substance of the b 
The inflamed «pot varies in size from A 
ha&cl-uut to that uf a fist; it is sometimes 
as almost to occupy one entire hemisphere, 
sta^e these lar^ spots are not usually 
increase partly by the progressive enlargcmi 
smaller spot, and partly by several of si 
coalescing. In the latter case considerable 
in a state of yellow Hof\cning, usually bcconi 
di)4easc<l mass. The whole then generally assi 
of a rounded form. ■ 

T)ic inflammatory action is generally confio 
though it is not ve^^' uncommon to meet wil 
there are several distinct one«, in the same O! 
tions of the brain. Very large spots often c 
confluence of several smaller ones. 

Encephalitis is far from being, as is gen 
very acute disease: in nearly all cases its 
And this is true, even of traumatic inflai 
it is the primary cause of death, we may trace 
to the large e.\tcnt of brain destroyed, or, as i 
the case, to the pressure and lunemia produce 
of the brain, when cedenia and yellow softeni 
ariiiind the iuHaracd spot. It destroys life in 
sooner or later, by its terminations and coasct 
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of all, by general marasmus, by cougestions, especially in the 
luugs, aud hypostatic pucumonia, by sloughs ou the sacrum, &c. 

a. Kuccphalitis mny terminate in resolution, but only at the 
beginning of the process, antl when it is very slight in degree. 

A. It resultji also in atrophy, — in secoudary atrophy. The 
principal part of the products of the inllauimaliuu is absurbod, 
togctlier with so much of the injured cerebral tissue in 
which tlicy arc coutaiucd, as is iueapablc of being restored 
tu a healthy ccudition ; M'hilu a small purtiou of the products 
undergoes a change of structure. This termination is in 
itself one of great importance ; but it also requires more 
especial notice, because its true character as n tcrniiuntiun 
of inflammation has nut hitherto been reen^nscd, and it is 
looked upon by obsen'ers as tbe true softening, and, indeed, 
as the highest degi-ee of softening of the braiu. (See 
Audral aud others.) In the scat of infiammatiun we lind an 
extremely delicate, and irregular network, of a white, grayish, 
or verj' pale, yellowish-red colour; sometimes it is soft, some- 
times pretty firm : its interspaces are tilled with a fluid, like an 
emulsion or limewatcr, floceuleut, white and turbid. Upon 
minute examination, this delicate network is found to consist uf 
a fiuc ccllulHr tisisuc at various stages of developuicnt, and of a 
few vessels. The fluid contains a quantity of separate and con- 
glomerate, elementary corpuscles, fat globnles of difTcrent sizes, 
and a little amorphous pigment, which is not discernible by the 
naked eye. It constitutes the second stage of Durand- Fardel's 
chronic softening, and is called by him cellular infiltration. 
Both it aud the following later stage of the same morbid proccas 
occiur only in the wbite matter, or only in those of the cerebral 
gauglia which contain much while matter. Accordingly I 
have observed it nnijuestionably in the corpus striatum, but, 
like Bu rand- Fardel, have never discovered it in the peripheral 
gray matter. Gradually the fluid becomes clearer, and at last 
we find at the afiected spot a cavity, lined by a layer of deli- 
cate cellular tissue, and usually honeycombed, or traversed 
in different directions by slender flianieuts of cellular tissue, 
aud cunlJiining a clear seruus fluid. The cerebral substance im- 
mediately surrounding the cavity appears slightly condensed,— 
sclerosis. 

iDveu very cAtcnaivc iuflamuations terminate in this manner, 
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that the cmrity, just spoken of, 
ABBtenh, Mid at len^ close, like the apopledic 
vhirh it is not unfreqacatlv mistaken. The dufooin 
Wtvretk tWm iwbidi I vill mcQtioD »t oucc) is of^en rerr 
iMfettit, aad •omctines cannot be made without referring to 
tfcs Mill lymytoMt of the disease. The difficulty arisOi oa 
^kt one Wd, froM tW fiwt, that high degrees of inflrnnmitioa 
w^ at firrt. alwKTs complicated with hemorrhage; and, on the 
dMft nAiHMatKM often aaperrenes upon hemorrliagv. 
Cfrt g an u aHy has its well known rustj-brows 
kining -. but it kiaes, in the conrae of time, nearij 
«■ te iiuliaiiina i—th i • The carity left after inflammatioD 
mA lining; but sometimes, when cousidemble 
kn*« taken place, tJie inner metubrHne of thin 
vankf aln h eobnnil with Tnstybmwn, or veast-like, yellos 
figVMMt. If a ■KM* ittttuw indammatiou should hare occurml 
armuid the seat of heoKirrhage in the brain, and produced the 
ap-edfad eeUnkr infihratioa autl its consequent canties, the 
npofilKtic cjat oaa nauaUv be distii^shed in the midst of 
tbem, br ita eoloand lining. It mar, howercr, have almost 
loot tkia fitting, or the other surroimding carittes maj also be 
OokMred with a coating of pigment. a 

<L Inflammation may terminate in induraiion, scleroaia. At^| 
^km aant cf wflammalioo, there remains n white or dirty-white, ^' 
rauKled, ekngated, or irregularly bmnched cicatrix ; or, in 
a few cases, a oaltooa, grayish, semitnmspareut substance. 
The cieatrieea which are occasionally found scattered in con* 
tkknbte nnmbcrs throughout the brain, in persons subject to 
•DD'ralaioii!! and epilepsy, are most probably examples of the 
fornuT kind. They consist of a compact mass of clementarr 
muloouk's, trorerscd by a few delicate fibrils like cellular 
tismt*. The termination in imturatton, combined with a growth 
of fibroid tMraa^ and condensation, may be noticed around 
mbetele, abamMB* te> 

4k ^Vh<'n the {irooess ttrmiuates in srtppuration and abaceat 
the |UiMU\rtii of the inAaiumntinn liecome converted into pus • 
and the olhor tiMuw in^i^lvt'd in its area, the cxtravasatcd blood 
and cerebrnl substance, with its vessels, perish (necrosircn) and 
disappt-'iir. 

The recent absooss is a ruuuded cavity, irrq;ularly hollowed 




out of the pareuchyma of the brain. Its walls arc composed of 
suppurating cerebral tissue, sloughing shretU of which, soaked 
in pus, liang iuwiml Into the cavity, while all around the 
hraiu is iu a state of iuHamuiation, — of red softcuiug. The 
more ditttant cerebral substance is cedematous; and very often 
the part eucompassing the area of red iuflammatiou, is 
found iu a state of yellow softening, which has occasioiicd 
death. The diseased division of the brain, and soraetimea the 
entire organ, la swollen, anaimic, fluctuating, &c., iu degrees 
proportioned to the size of the iuflaiucd spot, uud the activity 
of the processes going on around it. The pus contained in 
the abscess is thick and greenish, and has an extremely fetid 
phosphorescent udour. 

By continued inflammation and suppuration, tlic abscess 
advances beyond the bounds of the original inflammation. 
SomcLimcs it eulargcs uniformly uu all sides ; but it generally 
docs 90 in one direction only, and in the form of a ^inus. 

^Vhen an abscess thus enlarges, and the process of ulcerative 
inflammation extends to other structures, such as the mem- 
branes of the brain, the cranium, &c. an outlet may be formed, 
and the matter dt»chiu"ged. It is, however, a necessary con- 
dition, that the inflammation of the inner membranes be 
limit<^d, and do not spread out into an extensive meningitis. 
Such outlets may be formed at various parts of the skull, and the 
matter be discharged cither directly outwards, or into natural 
cavities and cauids, which convey it away. In this manner 
pus is discharged from an abscess of the brain, through the 
cribriform plate of the ethmoid bone into the lab^-riuth and 
cavities of the nose, or througli the tympauum aud meatus 
auditoriiis externus. In the latter aise, the roof of the tym- 
panum or the wall of the mastoid cells is destroyed by caries, 
and the matter finds its way iuto the tympanum ; from whence, 
after ulceration of the membnma tympani, it is dist^harged. 
Such a punUent discharge bears the name of otorrhoea ccrebrnlis, 
inasmuch as the matter, though coming out at the car, proceeds, 
in part at least, and for some time, from the brain. Albers 
considers that the priority of the affe-ctions of the brain and 
car may be rcvcrscil, and sometimes one, sometimes the other, 
m»y he the original diseast' : while, in a thii-d case, both may 
arise together, from a common cause. 
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The rapture of «n ■ h tP B W of the bnin into the rcntrida 
'a alwmys n{»dlj fatal. 

Altbough abscess in the bnun is usitallr fat4il, yet patiesti 
rery oAeu live un with it for a couaideruble period, and totao- 
tini« without presenting any clear erideucc of ita ftXMtfiiic^ 
lu such a CAsc the absccaa has become cncy&ted, and is even 
caimbic of beiug completely healed. 

The abscess becomes enclosed in a firm capsule^ by the con* 
Tersion of the granulating layer on its inner surface into a 
dense, cellulo-fibrous (6broid) membrancj while the adjoining 
U}-cr of cerebral substance becomes condensed, and like a 
cicatris. 

The inflammatory process may be renewed in the walk of 
an encysted abscess ; or sdemn, or yellow softening, mar take 
plncc in its neighbourhood, and, in cither way, death *err 
fn-qucutly ensues. But, as I have said, the nbscesa may heal. 
The pus is then partly absorbed, the remainder of it becomes 
inspissated, and forms n chalky residoum ; iiud the capsnic en- 
closing it contracts equally, and at length altogether wastes. 

Ererr inflammation of the brain may terminate in suppu- 
ration ; but it is more especially those inflammations which 
are produced by wounds, and concussion of the brain, that 
take this course. 

The de^ftnictiou of brain, and the loss of its substnuce re- 
suiting from the inflammatory process, give rise to n remark- 
able consequence. The nerve-fibres which are iurolred id 
the inflamed spot become atrophied, more or less plainlv, 
according to circumstances. And, after repeated attacks of 
inflammation, the whole brain becomes also tough and wasted, 
in the smrnc manner as after the frequent oecurreuce of cerebral 
hcmoiThage. 

Encephalitis may be a spontaneous disease, or it may cornu 
on as a traumatic aflcctiou from a wound, or concussion of the 
brain. In the former case, it is sometirars the primary discAso ; 
but very frequently it is secondary, or consecutive. Thus it b 
often developed in the neighbourhood of malignant deposits, 
around the bed of hydatids, or about foreign iKxlies which have 
lain for an indefliiito period in the brain without producing 
injury, &c. When it happens as the primary disease, it is 
very frcqueut in (»eniuU8 advanced in life, and in the a^cd ; it 
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is, however, far from being peculiar to them ; no period of life, 
not cveu childhood, is exempt from it, and I have unquestion- 
ably observed it in the imnmlure foetus. It seems to depend, 
principally, upoti a liability to passive congestions, for it is 
com^mon in old and much reduced persons, and is not un- 
common in the period of debility following the cxhaiiating 
acute dyscrasia^, especially typhus. Hypertrophy, or dilatation 
of the heart, is not xmfrcquently also present, and may favour 
the production uf the disease. 

After the»e remarks t>n encephalitis in g:eneral, some special 
notice is required of inflammation of the periphery of the 
brain. The same reasons which make peripheml apoplexy 
important, render this so too; and, indeed, peripheral inflam- 
mation in, if possible, the more serious, from its not unfrcqueutly 
occupying a great part or even the wliolc of a hemisphere, 
and often giving rise to secoculan,' inihi;rihty. 

It presents the same general appearances as inflammation 
of the gray matter elsewhere. Even when slight in degree, 
aud whcu but just commencing, it may be clearly recognised, 
on exposing the surface uf the brain, by the dark red colouring 
and swollen state of the inflamed part, and by large pieces of 
ceri-brai substance adhering to (he pia mnter, and coming 
away when the membranes arc peeled off. Higher degrees of 
it arc generally combined with inflammation of the pin mater 
itself; and sometimes it is not coutiued to the peripheral 
substance of the brain, but it involves also the pia mater, the 
arachuoid, the dura mater, and even the craninm, ns is proved 
by the adhesions formed between those diflerent structures^ 
and by their incrc:i8c in size. 

Peripheral encephalitis is mostly situated in the gray sub- 
stance of the convohitions on the convexity of the cerebral 
hemispheres ; it is lew frequent at the base, and still less on 
the cerebellum. Tt is also generally remarkable for its great 
extent. 

Peripheral inflammation terminates in resolution^ or in a 

state of looseness of the outer layer of the cineritious structure, 

in which it clings to, and may be stripped off with, the pia mater. 

Or it may terminate in atrvpfiy, aud abBorption. The 

cineritious layer then becomes thinner, and cither whitened, 

L«r of a dirty fawn or yellow colour; or else it is completely 
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remored, aud then the whito inbatratum of the conndntiBoi 
is laid bitrc, and appears condenaed and caUous. Mj ob* 
8cr\'alioU8 correspond n-ith those of Durand- Fardel, in hina| 
never found iu the periphery of the braiu, that conditioiiaf 
parts which he has named cellular infiltration. 

The last terminattoa of the disea^ie is induration. Tbe 
cuuvulutious aic founil tough aud callooa through their whole 
thickness; they are also paler than natural ; and the pia BOta 
covering them, having become condenaed mnd tendinous^ ad- 
heres closely to their surface. 

I have aireody spokcu, (at p. 394) of the Bo-callcd yellov 
plates, which Durand-Fardcl attributes to chronic sofleningof 
the surface of the brain, and of the ulceration, as it is called, 
of the surface of the brain, which is associated with it. The 
former arc the remains of the extmraaatiuu : and the so-called 
ulceration is produced by absorption of so much of the sub- 
stance of the brain as had been broken up by the hemorrhage. 
Both appearances certainly may be found combined witJi somt" 
remiuna of iuBammation, especially with cellular intiltration ia 
the adjoining white substance. 

A later and a most important consequence of these terroi- 
nations of peripheral inflnramation is a gradual atrophy in the 
interior of the brain, which, when the original process has been 
very extensive, involves the entire hemisphere. It is accom- 
panied by induration and a dirty-white discoloratioD of the 
fibrous sub&tauce. These appearances arc sometimes so marked 
that the whole disease might be taken for nn original and 
cungeiutHi arrest of development ; and tlie more uniformly the 
several parts of the hemisphere are wasted, the more likely is 
the mistake. Jlorcover, the atnjphy is uHually concentric, w 
that till; hilcnd ventricle ia diminislnd in sizf. The vncuiim is 
filled up by thickening of the membranes, and an ofiTusion of 
scrum nnuind the heuiiKphcic ; and in the case of the ccrehntm, 
by an enlargement of the opposite hemisphere, which ia due 
to the dilatation of its lateral ventricle. 

5. Mct(Uia3ea. — In some casCK, in which the blood ia poi- 
soned by coiitaiuing a large quantity of purulent matter, as, 
for instance, in the piu-ulcnt diathesis, or pysemia, of lying-in 
Momeu, the brain becomes the scat of uietastalie purulent 
4^ueiits. Under these circumHtances, other organs aud tissues 
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arc always found to have undergone tlie sanic morbid proccsa. 
A marked chamctcriatic of these deposits in the brain is their 
great number. They occur in nil parts of the orgau ; but they 
arc most commonly fcuud deep in the substauee of the cerebral 
hemispheres. As in other parts of the body, they are de- 
veloped from a circumscribed dark-red plug or core, and they 
form collections of pus or of ichor, the usual size of which 
ranges betnccn that of hcmpseed or a pea and that of a beau. 

G. Soflcniny of the brain. — The most prominent feature of 
softening of the brain, or encephaloinalacia, is the nltcration 
of consistence : but the disease results from other fundamental 
changes, and is treated of amongst the diseases of texture only 
for want of a more suitable place. Our previous investigation 
of certain examples of softening will have prepared us for the 
considcrationof the whole subject, and we shall now, with regard 
to them, be referring only to what lins been already asserted. 

Notwithstanding the labours of many older and more recent 
observers, the nnntomicnl diagnosis of softening of the brain 
is far from being either clear or complete. Without doubt, 
this deficiency has priucipally arisen from their neglecting to 
distinguish accmatcJy the several forms of the disease. And 
it has been needed also that observations should be extended to 
analogous processes in other orgaiis, especially to inflamma- 
tion, and to that softening, disruption, and solution of tissue 
which characterises iufluinmation wherever it occurs, as well as 
to its terminations in other structures also. Moreover, the 
disease has, from want of material, been insuflRciently obserred 
in its several stages ; and, lastly, a lack of special observations 
supported by chemistry, especially of obBcrvatious on yellow 
softening, has contributed to the same rcs\ilt. 

Sof^uing of the brain occurs under such totally different 
forms that it cannot be treated of as one general disease. For 
the same reason it is imiHwtsible to decide the i|ue8tiun, m iu'thcr 
it be of inflammatory nature, that is, produced by inflammation 
or not ; a question which is answered in the affirmaiiTC by ouc 
large party, and in the negative by another equally large. 

There are three essentially differcut forms of softening of 
the brain : two of them have been already spoken of; but, in 
order to complete the account of the disease, they must bo 

\ again brought forward. 

I III. 27 
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of the hfaiB, was recognised hr Laranrc. 

i. The seoood fiinn is that whkh has been described in the 
article on Inftunmatioo, as rrJ softening (p. 107), and in 
aoaae few casta as a softening, marked br i/W/ white dts- 
eohmtMlil (jp^ 406). There cam be no doubt of its inflam- 
matory nature: and io the trifling amount of the discoloration, 
i. e. the whitcuoa of the softened tissue, the latter varietr 
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shows its alliance to iuflammatory oedema. The softening re- 
sults from tlic cerebral tissue bciug broken asunder nnd dis- 
solved by the cxiidntion. 

Iliis class includes, moreover, that condition which has been 
described (p. 411) ns a tcrminatiun uf luflnuiniation of the 
brain, as the termination in atrophy or absorption, or the 
so-called cellular infiltration. 

All thcM! Rofteningit arc found, as has been noticed in the 
separate descriptions of them, not only as primary and sub- 
stantive, but also as secondarj* and symptomatic. 

c. The third form is the yeliow sofLcuiug:, which has liitltcrto 
bccu only occajnonally mcntionrd. It is an every account a 
remarkable disease of the brain, and yet, sinpilnrly enough, 
it lias received but little attention from obseners until very 
recently, and ia only cnrsorily mentioned by them : it is, how- 
ever, the instance of softening that best supports the numerous 
opinions of German and French physiciiiiis, nho oppose the 
theory of its bciug of an inflammutury nature, especially those 
opinions nccordiug to winch it is a disease mti generis, a 
specific alteration uf nutrition, &c. 

Yellow Mifteuiug, like iuflamnialion, never attacks the whole 
brain at once, hut occure as a primary and idiopathic disease 
in pretty sharply circumscribed spots. 

At a spot which may vary in size, but which is scarcely ever 
larger than a hen's egg, the cerebral substance appears con- 
verted into a very moist, tremulous pulp, of the yellow colour 
of straw, or sulphur, and not unlike brine (snizeiihnlich): when 
cut across it rises considerably above the level of the section ; 
and it prcsenU to the naked eye no trace of natural cerebral 
structure. The transition from the diseased to healthy struc- 
ture is somewhat abrupt, parsing through a thin layer of 
cerebral substance in which the disease is less advanced; the 
texture of the brain immediately around is found to be com- 
piirfttively uoruinl. 

These arc the appearances in a well-marked case ; but there 
are different degrees of the affection, as may be seen in the 
immediate neighbourhood of a part which ts thoroughly dis- 
organised. They arc distinguished by the different amounts of 
discoloration, i- **• »f saturation with colour, and by the degree 
in which the tcxtui*e is iufiltcred and diaorgiuiised. 
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the pons and the other structures at the base of the brain. It 
attacks both the fibrous structure and tlic ceutrnl masses of 
gray matter, but it w extremely rare iu the peripherj- of the 
braiu, and when it does occur there, is almost always secondary. 
There ia no csscntiiU anatomical difference between yellow 
softening of the gray matter and that of the white. 

The affected spot varies in size from that of a lnjan to that 
of a walnut or a hen's egg : I have as yet seen no examples of 
primary and uucomplieated yclluw softening which exceeded 
those dimensions. There is generally only one spot, and its 
shai>e is round, 

Vellow softening is met with, both as a primitive idioputhic 
disease, and as secondary and symptomatic. The foregoing 
remarks apply principally to the former kind. The latter is 
the more frequent. It accompanies iuniunmatiun, hemorrhage^ 
and adventitious products of the mast diHeront kinds in the 
brain, affecting the cerebral substance immediately around 
them. In cases of inflammation, it not ouly encircles the 
diseased spot, but is seen also at ditl'ercut parts in its interior ; 
for the portions of cerebral tissue which sometimes remain un- 
injured within large areas of inflammation may afterwards be 
attacked with yellow softening. 

It ia sometimes noticed in the neighbourhood of the ven- 
tricles, forming the central spot from whence acute oedema 
radiates in cases of acute hydrocephalus. 

The cerebral substance immediately around an. apoplectic 
clot, or adventitious product, is occasionally found in a state of 
yellow softening; but far more commonly there is an inter- 
space of inflamed tissue (red softeuiag) between the central 
disea.'tc and the yellow softening. 

The diseases of the brain which hare just been mentioned 
' are the usual pre-existing and the most important diseases with 
which yellow softening is found combined. 

Yellow softening appears to be always and rapidly fatal; 
and, in those diseases of the brain which have been mentioned, 
it is in fact the immediate caiuc uf the fatal result. According 
to my observations it runs a rapid course, esfpecially in its 
secondary form, though no doubt cases of ittiopatUic yellow 
softening may last for a lunger time. There docs not appear, 
a priori, to be any reason why these spots should not heal ; 
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tlicy might do so in the munc muiner as the apc^leotic cyvt, or 
iiiflHmmatiou ; but, as yet, ve hare no &cta to prove it. 

YeUow soflfiiiiig, priomr)' na well as 9CCoudury, may occur 
lit nny period of life ; but, under botli its fortoA, it is most 
commou iu middle and adranced age. 

Its uaturc is still quite problemaUcal. 

It \\a» been remarked above, lliat iu a slight degree of roftcn* 
ing, a thin yellow tiuid oozea from the discyisetl portion of brain, 
This fluid, ou minute iiiTestigation, presents a uumber of 
broken, extremely varicose, primary tubes, with their conteati, 
of swollen blood-globules, very transpivrcut fat-glohules of Tariav 
size, and some yellow amorphous pigment. I have rt-pfatcdly 
tested the fluid, and been convinced that it is sumewhat in- 
tensely acid. 

The fir!»t question which arises is, whether yellow aofteuicg 
be of inflanimntory origin. The following poiuts mast be oon- 
aidored in the attempt to solve it. 

a. At no stage of the primarj' farm of the disease, from tlie 
earliest period at which it can be recognised as yellow softening, 
is any injection or reddening perceptible; nor is there auv 
Tascnlarity worthy of notice in the parts adjoining or more 
distant from it, if we except the congestions, which, from 
the existing cedema, we may infer to have previously takco 
place. 

d. The same remark applies to the secondary softening. This 
form either immediately surronuds a spot of apoplc)^ or an 
advcntiliou» product (in which ca&e, as in the primary, it ii 
entirely free from vascularity and reddening); or it skirts a spot 
of inflammation, or some inflamed cerebral substance wluch it- 
self surrounds au apoplectic spot or adventitious product. The 
line of boundary between the inrtanimation and the softcuingis, 
however, sharply defined^ and no injection or reddening extends 
beyond it into the region of ihc hitter. It may even surround 
the rarer kind of dull white inflammation, 

e. It does not contain those products and elementary forma- 
tions which ai-e usually found in iuHiuumalion. 

d. Thf yellow colour is certainly not dependent ou the 
presence of pus and pus-cells; nor is the proper colour of the fluid 
that of pus : it acquires its yellow puriform tint from being 
mixed with cerebral tissue. 
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The theory, therefore, vhich ascribes the origin of yellow 
softoiiiiig to iuflamrnQtiou appears to be quite uutcuablc. 

Blood corpuscles, and the pigment already alluded to, have 
Aft little to do with the production of the yel ott colour as 
purulcut matter. Especial care must bo takeu uot to commit 
the coronion error of coufuundiug the colour of yellow soflcuing 
with the rusty-, yeast-, or ochre-yellow tints of the cerebral sub- 
stance in cases of apoplexy and inflammation, which undoubtedly 
depcud ou the colourinj; matter of the bluod. The colour in 
yellow softrning entirely ditlera from these ; and, indeed, can- 
not arise solely from the colouring of the blood, for the Ruid 
contains far too small a (juautity of blood-corpuscles, as well as 
of the amor{)lK)ns pigment, to account for it. 

It \a remarkable, that yellow softening of the brain never 
gives rise to any inflammatory reaction around it. 

My own impression is, that yellow softening is founded iu a 
chemico-patholo^cal process. 

As Couerbe's view, which was suggested by the equivalence 
in compoMtion, or the isomerism, of the Kleencephol of the 
brain with another of its coustitnciits, the Cephalotc,' — a view 
which was adopted by Majendie, — must be rejected as a mere 
ingenious combination ; so neither can t'remy's theory be 
accepted, which was drawn from the process of putrefuctiou ia 
the brain. But it must be admitted that, whilst yellow softening 
does not exhibit the remotest similarity to the decomposition of 
the cerebral substance in the putrefactive process, much use 
may be made of Fremy's views, and tlmt they have given a 
direction to future investigation which is full of promise. 

He considers the brain to consist of cercbric acid, cither free 
or combined with soda and phosphate of lime, of olco-phosphoric 
acid, free and in combiuittiua with soda, of olein and murgarin, 
of small quantities of oleic and margaric acids, of cholestcrine, 
water, and a substance like white of egg, in the proportion of 7 
parts of albumen, 5 of fatty matters, and 80 of water. The oleo- 
phosphoric acid, which, like the olcin, is usually yellow, is very 
easily acted on (sehr veriiudcrlich), and separates readily under 
slight influences into phosphoric acid and olcin. Thus it dc- 
com|ioses at an ordinary temperature, when it comes into 
contact with water ; and decomposiug animal matters give 

• [Bee M^ndic't UctMu Unlc*. t. t, p. UV.— Ko.] 
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■■fiwiftwia Fremy lliiuks that this is t 
on in aoftcning of the brain, — that it 
pntivlactioa of the hntin. Althou|;h, i 
1 cannot discover any of the phenomena 
proceai of yellow softening, yet the liben 
phosphoric, and especially one or more of 
be coiijocturcd to be one of the most im 
ycUow softeoing. The coujecturc is supp 
ddeil acid reaction of the fluid contained ifl 

A second question which arisea has 
proximate palpable cause of the process, 
canmouly yellow softcuin^ occurs both 
fianmation, and in tliow portions of b 
uninjured by the exudation, that it is 
the halo of inflammation which aurrounda 
growths,and even immetliately ai-ouud th 
we may infer that obstruction, of the vcssi 
part, or impermeability of them from pre 
sequent impeding and interruption of tl 
portion of the brain, may be one consid 
cause. And then, under certain circume 
of the cerebral tissue with extravasated 
stages of metamorphosis, and with the pn 
tion, might give the first impulse to the o 
softening. 

It appears, then, that yellow softening, an 
cxamplea of softening of the bmin, may be 
with softening of the stomach. In both 
po^sibility of any inflammatory reaction in 
is absolutL'ly precluded. 

7. Induration of the brain — Sclerosis. — 
the brniu is liable to increase under ver, 
stances, and in ever)" degree, from that which 
that of a leather-like or tihro-cartiliigioifoi-iiM 
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ance. In the slighter degrees, there is no evident or decided 
uaomaly, and it is most probable that they mainly depend on 
a diminution of the quantity of water in the brain; but in 
decided cases it arises from atrophy, shrinking, and change 
of structure. The more important iudurationa, therefore, must 
be cliisscd among i\m diseases uf the texture of tlie brain. 

Indnration is cither total or partial : it affects the whole 
brain equnlly, ur some single, larger or smaller, part of it only. 
The purtial indurations arc generally distinguisbcd for the 
grc«t degree of hardnesa they attain, and are known as a callous 
state or cicatrix of the brain. 

The minor degrees of increased consistence, that, for in- 
stance, which is commonly selected for the study of tbc fibrous 
arrangement of the brain, are best marked after great and 
cxbau»tiug exudative processes, such as peritoneal exudations 
in puerperal womeu, or in the course of ilco-typhus, typhoid 
fever, and acute exanthemata, especially of scarlatina. And 
here, iu uppositlou to Uluge, I must expressly state, that such 
a degree of cundcusatiuu uf the brain is the rule iu typhus ; 
while, on the other hand, decided softening, which, in fact, is 
nothing more than tcdcma of the brain, is certainly common 
lati.'r iu the disease, in the train of enls connected with the 
disordered state of the system, which follow typhus. 

Iu poisoning by sulphuric acid (Otto), though I have had 
abundant experience, 1 have met with no instance iu which 
the consistence of the brain waa increased. In poisoning with 
lead, on the contrary {Andral, Tanqnercl), though the con- 
sistence of the organ was somctiwes increased, and, in a few 
cases, a high degree of it was combined with shrinking of the 
brain, there was much more commonly an unnatural softening 
resulting from oedema. 

More advanced degrees of increased consistence, those in 
which tlic cerebral mass becomes tough like leather, accompany 
atrophies of the brnin, as well those which are total, as, and 
more particularly, those which arc partial. The most marked 
example of them is that which attends the partial atrophies 
resulting from a previous change of texture, apoplexy, or intlam- 
mation (p. 3S0). In such examples, circiunscrihcd dense cicft- 
triees ai-e found in the parenchyma of the brain. 

induration in its highest degrees presents a fibrous, cartilfr- 
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■d romhs finam m Berioatdiieiic 
u^miillT fram infiltaftian at the oerrbnl rabetmic 
Tbe dii mg—ia ed portion of bnin ap- 
iMMly cr entirdr IcMt ita oatiuml texture ; ud, b 
the Uxter cbm, tbc oenliml mbatucc at longtli diwiywn b 
the foraffB WMik (GoMpHc *<Caoo<r of l^ Braia.*'} 

& ^ldb<ffi/i(Wi> § nm t U. — Attfaoneli there are bocdc i^uLi 
xi a^Tcntitkiiii pradacta vhkli uc nuclr seen in th« fanii, 
j«t tiMte are olhcn «hicb an caaapsnitirely frequent: m 
Ikat Uib dMi, oa the vbolc^ npfities an aven^ nomba d 
the dueMBi cf the tsr^ui- Jimaa^ the znost firequent at 

impoitiBee ts propovtMoed to their suto, to the i»- 
eBlBrity sad to o w a f of thdr texture, and their rontpqiigft 
GabOitT to BvelU to the xa|adi^ of their growth, to the iiptt 
m vhich ther gire rise to eongestioos in their own immc&le 
neighboarfaood, or in the whole bndn, whether it be hj uniif 
as ffffTwy bodies, or in consequence of the dws^ of mftteriil 
goiag OB m them, kc Tber lead to diaphcement of the braiit 
uid pccttoic; and thus interfering with the injectkm of its 
Toaicii, till J produce luuemia iu it : thcv cause oongestiaus abo^ 
and aveUing of the organ, and finally b vpertrophy, cedema of tiie 
bmin, and hydrocephalus, inflammation aud yellow aoftemng in 
the neighbonrhoodj &c^ And m> death occura, aomcdmca gra- 
dually, at other times in a rapid and unexpected manner. 

a. Fatty turrufitrs. — Thii diieaae ia very rare in the brain: 
when it docs occur it vill be found to itpring rather from the 
tissue of the pia mater, and lining membrane of the ventricle 
than from the cerebral substance. This is e&peciuUy true of 
the geuuine lipoma. Examples of encysted cholesteatomi 
(adipoci re-like tumours) are also met with. 

L. Ctf$t». — Though these groaihs are rare, they arc leas so 
than the lipoma ; the only form in which they occur is tliat 
of the sac of the acephalocyst. Tlie mothcr-soc of nccphalo- 
cysts in the brain geuerally has such remarkably thiu coats, 
that it ra»y be ea.»dly overlooked ; aud a single ftcephnlocj-st, 
when it completely fills the mother-sac, might readily bu re- 
garded as the sac itself. The eases which I have met with 
h«vi< alt been of lliat kinil, uamely, n mother-sac, completely 
t|^l with a single acephalocyst. Other observers have seen 





cases ia which the acephalocysts verc more numeroiu, and dif- 
ferent niiisc;ini8 cootnia examples of thcra. 

Neither simple uor couipouud cysta sccia ever to be formed 
iu the braiu. 

c. JFtbroid structures. — Tissues of this kind, as well as 
newly-formed eellulur tissue, arc met with iu various stages of 
development, in apoplectic and infli'immatory spots, in the wall 
of the apoplectic cyst, and of a healing inflammatory spot, and 
in their ciuitrices, in the mcmbranuus wall of an nhsceas, or of a 
tuberculous carerii in the brain, in the capsules of many of the 
adventitious products, &c. 

IHbrous tumours arc very seldom found in the brain : there arc 
many cancerous growths which bear a deceptive likeness to tliem, 
and M'hich arc verj' commonly mistaken for fibroid pttwths. 

d. Chalky concretions. — Tbesc eoucretious arc found iu the 
form of eireumscribcd accumulations of a dull white chalky 
powder, or of a yellow mortar-like, or coherent solid muss. 
They are generally enclosed in a cyst, which may be tliin or 
thick. They consist csscutinlly of the thickened and cretified 
contents of an absct»s, of cretified tubercle, of the chalky 
contents of the bag of a dead cysticcrcus, or the like. 

e. l^bfrculQ»i». — Tubercle is the most common of the ad- 
ventitious products in the brain, and it is frequent in comparison 
with other discaacs. Tuberculosis presents several peculiarities 
in the brain. 

The number of tubercles is usually Tery small, one or two 
being met with in most cases, and more rarely three, four, five, 
or a few more ; some extremely rare exceptions do occur, Jn which 
twenty and more are found. When there is a small number 
of tubercles, each separate one acquires a considerable size ; 
but when they are more numerous, no single one becomes 
much larger than a hcmp-sccd or pea. There is also a further 
difference between tubercles iu the hrain aiul tliosc in other 
organs, that the former are usually found not aggregated 
together, but widely apart from each other. 

Tubercle in the brain generally attains a considerable she, 
and is larger in proportion as the number of deposits is small. 
Its volume varies from that of a millet-seed to that of a hen's e-gg, 
or more; the most usual size is that of a hazel-nut or walnut. 

U appears, therefore, that tubercle in the brain presents 
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fact, in coiu'sc of conrcrsion iato a fibroid calhis. Outside this 
layer an extremely delicate moist and jelly-Uke cellular structure 
conuccts tlie tubercle witli the surronnding cerebral tissue; but 
its texture is so slight that tlie whole morbid mass may be easily 
loosened aud turned out of the bmiin. This stratum furtbcr con- 
tains, scattered mostly through its inner part, vomc small ^ray or 
grayish-yellow tubercles, whicli occasionally unite with the g^eat 
central mass. Although this cellular stratum surrounding 
genuine tubercle in the brain, is Bomctimcs very thin, yet it 
is scarcely ever abseut ; it is the product of a moderate inflam- 
matory process tending to induration, aud corresponds to the 
like process which occurs around large masses of tubercle In 
other tissues. 

As tubercle in the brain is generally discovered in the form 
depicted above, bearing marks of a previous process of soften- 
ing, it may be a.skc<l whether it h&a no crude stage in that 
organ, that is, a stage of gray trauslncent granulation, or 
whether it is at once secreted as the yellow lardaceous, or 
cheesy tubercle. There arc some rare cases which prove that 
tubercle in the brain does, in port at least, commence in the 
gray translucid form, for portious of a tubercular mass aro 
sometimes fouud in that state. lu any case, however, it may 
continue for a short period only in that form, and soon pass 
into the stage of the yellow cheesy tubercle. 

Tubercle is usually fatal when it occurs in the brain, before 
the further changes of which it is susceptible, viz. softening 
and cretification, can occur. The former, however, is not ex- 
tremely rare. When the tubercle is entirely softened, its place 
is found occupied by a cavern, mostly of a spherical form, which 
is enclosed in the |»cripheral vaacnlar reddish stratum before 
described, aud has the characters uf an encysted abscess. The 
interior of this stratum is in a state of suppuration; and some- 
times secondary deposits of tubercle, which may also soften, 
arc found in it. As, after some time, the early characters of 
the tubercular matter may disappi?ar, it is often very diiTicult 
to distiii<pii<4h the abscess which has originated in tul>erele, 
from that which has resulted from inflammation; and it is only 
by the eoncurnincc of tuberculosis in other parts, aud more espe- 
ciallr in the brain, that the tliagnf>sis cnii be rendered certain. 
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ancommoa mctamorplio«et vhich tubercle ever undergocf; W 
Tct it docs ooeur ia some cuos, not only in one, but eteo a 
aererml o^tcnsiTc tubcTcle*. 

Tuberculous is a cbronic affection in the brain. An leotc 
form of the diMmse ia nuknown in that organ. 

Brain-tubercle, jis well M lubcrculor nb»oc»s, may ensi or 
a Ionic lime before the cliangcs which it tKxrasiuas, eitlMr ia 
the whole brmtu, or in the adjoining cerebral Bubstance M 
slowlr or mplfllT to a fatal termination. A general doMripliK 
of these chaii^s is given in the Introduction. 

It must also be remarked tliat death may ensue from inflia* 
mation of the membranes with tubercular cxndation, and fim 
acute tubcTcnlosis of the membranes at the base of the cerehfMlt 
combined with acute hydrocephalus. Both these are piuMHB 
which oripnatc in tuberculosis of the brain. 

Tubercle in the brain, like tubercle generally, maj occnr il 
any period of life ; but it is notorious that in thia situation it 
ia t^{>ccially a disease of childliuod and youth. In some voy 
rarv nwcft it ia the only instance uf tubercle in the or^ninn, 
but, as a rtde, it is combined with tubcrculosia of other stroc- 
turp». Its most frequent combination i» with tnbereajaai 
of the absorbent glands, which prevails most at the same 
period of life. Next in order of frequency to the glands, ii its 
Hsociation with tubercle in the lungs. 

/, Cattcrr of the brain. — There ik no or^an in which growth* 
of a cancerous nature occnr in such number, and in such variety 
of internal elementary stnicture, as in the brain. I must rrfer 
Qm reader ou thia subject to the general remarks on eauc^r^ and 
the morbid products allied to it. 

They arc met with either infiltrated through the cerebral 
substance, so that the transition from diseased to liealthy 
structure is gradual and iu»eusih1e; or, Jis ia far more common, 
in the fonn of an independent and abruptly circiiuutcribeH 
tumour, which is enclosed in a delicate areolar and vascular 
investment. 

The infiltrated cancer generally involves a verj,* considerable 
portion of the bmin, while the tumours attain various dimen- 
Mons; aomctimej* equalling a ben's egg in siae, sometimes 
axoeoding the fiat. They are gcuendly siiherical ; but when their 
iBXtura is soft, they readily accommodate themselves to anv firm 
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adjoining structure ; and those cveu which arc dense and tough, 
when situated at the periphery of the hrain, become flattened 
on their surfrtcc, or cxcaviited like a navel. They sometimes 
advance from the bratn to tbo meuihrauca^ and through them 
to the crauiiun. 

The infiltrations sometimes render the diseased portion of 
brain toit'^b and firm, like a cicatrix. (Sclerosis.) 

Highly vasctdar adventitious growths arc particularly serious, 
from their liability to swell. 

Cancer of the hraia very often occurs quite alone in the 
organism ; bnt medullary cancer, and melanosis, among!<t others, 
arc usually associated with caocer in other organs, or with a 
general development of cancer. 

Lastly, there is usually but one adventitious growth in the 
brain ; but when there arc two, it is interesting to notice, that 
they not uncommonly occur symmetrically iu corresponding 
portions of the brain. 

ff. Eiitozoa. — The ncephalocyst, with its inhnbitnnt, the 
Echinococcus, and the Cysticcrcus ccUulosoe arc pretty frequently 
found in the brain. There are often some few only of one or 
the other, while iu some rarer instances they abound in almost 
countless numbers. In the former ca.sc they arc usually eon- 
fined to the brain, in the latter the muscles also are often 
crowded with them. 

Tbcy occupy the gray substance almost exclusively, selecting 
the peripheral much more than the central masses of it. ^Mien 
situated at the surface of the brain, they mostly project beyond 
its level, and become partially imbedded in the tissue of the 
pi a mater. 

Should the animal die, the cyst becomes thickened and 
shrunk, and its contents inspissated, and at Inst chalky ; so 
that a chalky concretion is afterwards found enclosed iu a 6brou8 
bag. It is verv' difficidt todistiuguish between this andcrctiHcd 
tubercle, and the diagnosis can be established only by the pre- 
sence of other linug animals. 
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UI^EA>t? OF TEIE CE&EBKAL ArF£ND^GE8. (H YPOFH YSES.} 
THE FITl'ITARY GLAND. 

The pituitaiy gland is far more frequentlr the subject of dis- 
ease thaa the other hvpophysii. Morbid processes, espcciallr 
those which are ilet-plv ideated, hare their site in its anterior 
vascular lobe. 

^ 1. Anomalies in Si::e. — Increase in the rolame of the pitiii- 
tar}' ghind mar result from congestioDj inflammatoiy swellinE, 
and abscess, or from, the presence of an adveDtitious growth. 
I have never obscned any actual hypertrophy of the gland. 

Atnjphy, on the contniry, is not unfrequent. It accompanies, 
in old persons, the same atlection of the brain. It prevails 
especially in the posterior lobe, which, besides diminishing in 
size, becomes loosened and pulpy (softened), and discoloured to 
rusty brown, or ycast-ycUow. At the same time the anterior lobe 
becomes pale, withered, and tough. Moreover atrophy is some- 
times produced, in cases of chrouic dropsy of the ventricles, bv 
the pressure which is exerted upon the gland by the serous effu- 
sionN, through the medium of the third ventricle. 

The infuiidibulum, in like manuer, usually shares in the 
atrophy, imd becomes pale, withered, and thin. 

§ 2. Diseases of Texture. 

1. Jlijperannia. — Congestion of the pituitary gland is ge- 
nerally combined with the like condition of the pia mater ; but 
in young [Ktrsons it is occasionally observed alone. It occupies 
the nnteriur vascular lobe, and the infundibulum. The cluster 
of vesHeis descending on either side of the latter, to the gl&nd, 
is injected, tlic Nubstanec of the infundibulum is redder than 
natural, and tlic turgid gland is loose in its texture, dark red, 
and full of blood. In some very rare instances the congestion 
leads to apoplectic extravasation. I have observetl small streaks 
of it associated with congestion of the membranes. 

The gland is anecmic in cases of nntemia of the membranes. 



CF.RF.RRAL APPEXT>ACiES. 



433 



2. Inficmmation. — This process also, 8o far as I am aware, 
is confined to the anterior lobe. The appearanct-s irhich dia- 
tin^iish it aro swelliug, dark rcddeiiinj?, oud looseness of the 
textxu*e of the gland, but more particularly exudation. This 
last is usually a yellow, fibrinous product, with smHll points 
of whieh the gland is dotted j or which collects in »pol«, of 
the size of millet- or bemp-sccdj or runs together into larger 
masses. Suppuration may take place in these masses, and give 
rise to abscess of the gland ; and this, by the advance of the 
iuflammatiou iu the adjuiuing piuls, may enlarge, aud attain a 
considerable bulk. I have seen cysts of this kind, firom the 
size of a hemp-seed to that of a hazel-nut. If the inflammation 
in the adjoining parts terminate iu callous induration, the 
abscess liccomes encysted. 

3. Adventitious growths. — The diseases of this class which 
1 have observed iu the gland, are tubercle and cancer. 

a. Tubercuiosis of the gland is, on the whole, a rare disease. 
It occurs only in combination with tubercle in other organs, 
especially in the lungs and brain. It asiuraea both the form 
of gray crude granulation, aud that uf a mass of yellow tu- 
bercle, which softens and suppurates. 

^. Cancerous productions arc prajwrtionally more numerous; 
indfKid they are the most common of all the imi>orlHnt diseases 
of the organ. In every instance which I have observed, the 
growth was of the mc<lidlnry kind. In one case, in par- 
ticular, it was a lobulated encephaloid, of a loose, creamy 
structure, enclosed in a fibrous (neurilt^mmatous) cyst. — In a 
ftccond case, it was a vascular, reddish-brown, and clastic, but 
firm me<luIlBry growth ; while, in a thinl case, a similar growth 
was found, degenerat»;d into a brown, chocolatc-cnlourcd fluid, 
and contained in a neurilemmatous sac, which projected into 
the phaniiix through an opening it had formed iu the base of 
the skull, by dcslrnyiug the bwly aud pHrt of the greater wing 
of the sphenoid bone. In several coses the growth had reached 
a considerable sixe, and the base of the skull was destroyed, 
find the brain displaced upward ftnd laterally, to a corre- 
sponding and very marked extent. 

The growth in this gland was, in several ciiaes, the only 
example of the disease in the body ; whilst in others, on the 

111. 28 



4S4 



DISEASES OF THE PINEj 



MKMMted with 



fl U U llM) , It 
OfgMWL 

J. In coa ci iMwn , dwn U a morl 
to th« dw* of advcttDtioiu products 
m gttmmv or gloSinooa (ooDoid) 
bke dtiao or ytOom wine, and occupi 
beCvrcD tbe tvo lobn or the glaud. 
be Bude, dividiiig both loba ia half, Uii 
to lora a Unr bokveen Ibpm, frutn a 
Sna in thickooM. Hid aometijucs to forc< 

The gnnrth in qoesCion has acquired 
hrathen Weead havia^ avartcd that 
Cfdepty. I hnv made frcqwat euuni 
vith refe r cDcc to thii UKitioo ; but hi 
to d M care r the diseaae in thoM who h 
tram cipilqi«T and ooOTukiaiu, as I haw 
indindnaU who had been thonmghly b 

THE PrXEAL eLAMO. 

The pineal gbnd is rarely the subjec 
in a general point of new, but oca ia. 
pitoitaiT gland. Ita affections are also aU 
They arc confined to — 

1. The production of the yellow sand () 
an age (the proper- date is fixed by Sol 
and its rxistence in great quantity, c 
■iMses^ and> 

3. Eubrgement of the carity of the 
CQWrersiou into a membranous sac as 
hurl TiiiT. or eren still larger. There 
earn, a large quantity of sand scattered in 
it is accumulated near the peduncles, w 
mnaios parenchymatous, and it gives the cj 
of being oaaified. This change is atwayi 
certain degree of chrooic hydrocephalus, 
the lining membrane of the rentricle. 






CHAPTER U. 

THE SPINAL CORD. 



SECTION 1. ANOMALIES AND DISEASES OP THE MEMBEANES OP 

THE sriNAL CORD. 



OF THE DrBA MATER OP THE SPINAL COED. 

^ 1. The fibrous invcshnent, and the other inembraucs 
of the spinal cttrA, are hiit partially developed, or are not de- 
veloped at all, in ciises of acepluUus, iu wliichj at tlic same 
time^ the spinal cord is wantiog (amyelia). 

^ 2. The principal deviation from the natural sixe and form 
of the duTA mater is the saccnlar dilatatioa met with in 
partial spina bifida — hydrorachis, of whieh I mIijiU have to 
speak hereafter. 

§ 3. Its continuity is broken not only by penetrating bodies 
from without, and by fragments of the vcrtcbrai, when tliey 
are fractured and comminuted, — by either of which it may be 
wounded in various ways, — but also from other causes. Thua 
we find various openings in it : in caites of extensive spina bifida 
(atelomyclia of B^clard), it is deficient at its posterior part. It 
may be Inccrated in the cervical re^i^on by the odontoid process 
of the avis, wlicncvcr, in conaequence of inflamuiation and 
suppuration of the ligaments, and of caries, that vertebra is 
dislocated. Ulcernted openings form in it from the pressure of 
abscesses, and particularly of those abscesses which are con- 
nected with caries of the ribs and Tertebr», &c. 

§ 4. Diteases of it» Texture. 

1. Infiammaiion. — Tnflammatiou of the spinal dura mater 
occurs as a coDsequeocc of accidental injuries, and is propa- 
gated from adjoining inflamed and suppurating tissues, such as 
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lignniciits nml botie ; but it does not arise from tmy other emac. 
lU irlinrncterR nro tliosc of infljunmation of fibnms tiancia 
general; mid when it cxtcuds more deeply, it ^ivcs rise fuitkf 
to rircTiinurrilK-d exudAlion un tbe inner free suriaae of tk 
mcuibnnie. If tbe conditions under which it originMcd h 
not dntroy life too soon, either bj the pressure uf the swoUrii 
T«rt«bnD on the Rpiual cord, by spoutaucuua dislocation of rix 
vertchnc, uid hwemtion of the cord, or otherwise, the inH.w 
mtitiun may rcnch its nntum.1 terminations. lu thoac ona a 
which the iuflunmMiou of the bone and the caries Im^tk 
dum mater continues perinnueutly thickened, and adhercat M 
the bouc, luid even to tbe visceral Inyer of the anichuoid ila. 
In other cases, the iiiflaiumation uf tbe dura mater tenninittt 
in suppuration aud perfuratiug uJccr. It may tberenyai 
extend, as a circnmM-ribcd iuflammatinn, to the inner nem- 
braiics, aud to the cord itself, or may spread out into a geaenl 
spinal meningitis. 

2. AdteniUioug grvwths. — They are mainly confined to aui- 
ceruuB growths. 

a. Canctr of the fibroiu spinal membrane, known mjlimfW 
dura inattia sj/inalijf, resembles, in its general characters, the 
fungus of the dura miilcr of the brain. It may be a primaiy 
disease, or tbe membrane may degenerate secondarily in coosc- 
qucuce uf being involved in cancer of the vertcbtte, and esperisllT 
of the bodies of those bones. It gcuerally {^ruwii exuberantly 
over a considerable extent of the surface uf tlie membrane, 
cither on its outer or inner side : and as, in the latter case, 
the arachnoid is destroyed by the advimciug growth, the canal 
of the dura mater is Himctinics entirely filled up. Not unfrc- 
queutly, when it springs from the bones, it involves priucipally 
tiie fibrous sheaths of tbe nerves aud their ganglia in the 
inter^'ertebral foramiua. More rarely it fonntt circumscribed 
tumours. 

With regard to the form of the disease, it is most commonlv 
tbe medullary. Its usual seat is the inferior dursal, and the 
lumbar regions of the vertebral column. 

b. Tubrrc\Jii»i$ of the dura mater of the cord occurs i 
enses of tuberculous caries uf the vertebra?, both in the form of 
an inflammation attended with tubcrciUar exudation, and in 
that uf tuberculous suppuration. 
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ANOMALIES OF THR SPINAL ARACHNOID. -137 

It is rcmarkahle that no production of }ionc, such us occurs 
so commonly within the cranium, and is known in that situation 
as ossification of the dura mater, shouhl ever be met with in, 
the dura mater of the cord ; or, at least, it is an citrcmcly 
rare appearance. Its place is hero occupied by the deposition 
of bone on the free inner layer of the spinal arachnoid. 

or THE SPINAL A&ACUNOID USMBHANC. 

The npinal arachnoid, especially in its visceral layer, occupies 
R difterent position from that of the cerebral arachnoid, both 
physiologically and piilhologically; for it forms a sac, which docs 
notj as within the skull, adhere closely to the pia mater, hut en- 
velopes the spinal cord without being fixed to it. Its position 
corresponds to that of the cerebral arachnoid, where the latter 
is stretched across, like a bridge, from one part of the brain to 
the other. The sac of the spinal arachnoid, therefore, is not 
single and external only as in the brniu, there being also a 
sccoud space, internal, and cucloscd by the visceral layer of the 
membrane. Generally, however, by the spinal arachnoid sac 
the inner space is understood. And it is also that which, 
for its pathological importance, claims, beyond comparison, tho 
most attention ; the visceral layer, and the sac within it, being 
the seat of the most serious diseases of both the inner mem- 
branes of the cord, as well as uf the products which those 
di»eMe8 furnish. 

§ 1. Anomalies in the Extent or Diinensiona of the Membrane. 
—Besides the uniform enlargements to which the (inner) 
arachnoid sac is subject from exudations and dropsical ctTusion 
into it at various periods of both intra- and extra-uterine life, 
further nnomaUcs are met with, belonging to the same class ; — 
congenital partial dilatations, which, when combined M'ilh local 
(partial) fission of the vertebral column, represent the disease 
named Spina bifida. The arachnoid protrudes tlurough an 
oi>CTiing in the ai-ches of the vertebra;, — gcncmlly mi opening 
left in the medial line by the deficiency of some lumbar or sacral 
spinous processes, — and formic a s:\c or diverticulum, which is 
filled nith scrum, and the cavity of which communicates 
through the neck of the sac with the chamber that contains the 
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cercbro>Bpinal fltiid. The dun mater of the cord, extmnek 
attenuated, is spread otot it ; but more commuiily tliu aracliiund 
protrudca through a rouud or elongated opening in the dan 
mater also, aiid in then covered inmiediutely [>y the gcuenl 
iutcguments. The sac varies in ««*, from a scarcely perceptihk 
dilatatiuu to the bulk of a duck's or goose's ^g, or it maj era 
be larger. The fulness uf the sac, and ita cou5CX]uent tenran 
and fluctuation, arc much diminished after death, when it ii 
more or Icsa collapsed. Its base is alwajs constricted, eren when 
broad ; and it sometimes forms ft pedicle. The sac is composed 
of arachnoid membrane, and of |i;encral integuments, which at 
more or lcs« attenuated in proportion to its size, aud marked 
with Bi>ars, wheu it has previously burst. The canal by whicb 
its ca\-ity (wmmunicates with the Internal arachnoid apaa 
ia shortj and always narrow when compared with the srei 
of the protruded sac., and it corresponds with the aperture ia 
the posterior wall uf the spinal column, and in the dura mst^. 

The spinal cord itself may be fissured ; more or less of it 
may be wanting ; or it may be quite natural. The ucnes may 
present nu further anomaly than that of being stretched loo- 
gitudiually, but they nsually separate from the ispinal cord, 
and, gradually becoming thinner, and wasting, they- termi- 
nate in the arachnoid, at the basi: of the sac Tht« is 
very commonly the case in somewhat large sacs in the lumbar 
and sacral regions, in which the dilatation of the arachnoid 
cavity is aided by a further and important agent in the sepora. 
tion uf the nencH, viz., the receding of the spinal cord upward 
in the later period of foetal life. 

The direct consequences of this Tary with the circumstances 
of the case ; there may be slight (Parcseu), or complete palsies^ 
which are generally combined with tunic cramp and coutractit 
(club'fuot, &c.} ; or there may be insutficient nutrition. Whi 
the tumour is compressed, general cou\'ulsious come on, 
if the pressure he increased, coma eusues. The general intc^ 
ments are sometimes so stretched that they inflame and slough, 
and, in this condition, they rend wide open. The latter acci- 
dent sometimes occurs during birth, and the sudden evacuatic 
of the contents of the sac is frequently rapidly fatal. 

When the uer\'cs and spinal cord are not involved iu the 
disease, it is capable of cure, like the dropsical sacs of 
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cerebral arachnoid, by being ^Rdnnlly emptiod, or hy ligature. 
It may be cured tupuntuiicuiisiy by a aiagle, or by repeated 
o|}ening of the sac, and even by spoutauoous scpBration of the 
sac, and oblitcratiou of its ueck vitliiii the fissure in the vertebrai. 

lu a few cases splua bifida continueH to exist up to the period 
of puberty, and even beyond it : it then not tinfrequently in- 
creases iu size. 

It is very commonly, if not always, combined with hydroce- 
phalus, and thereby with hydrencephalocele, and hcmicephalus. 

The origin of spina bifida is traceable tu the sstuic cause 
which gives rise to drojiaical nacs of the cranial arachnoid. A 
congenital dropsy of the arachnoid sac somctiracH occurs, which 
is closely allied to spina bifida, aud in which, whilst the sac is 
uniformly dilated, the vertebral canal maintains its integrity. 

^ 2. D'uemea of Us Texture. 

1. Hyperiemia. Apophry. Injlamma/ion {arachnitis tpi- 
twr/w). — No congestion of the spinal arachnoid occurs, or 
inflammation of it to any extent, without a similar condition 
of the pia mater of the cortl : and, as the vascularity is much 
more marked on the latter membrane, the description of these 
afl'ectious aud of tlicir products may be postponed till the 
diaeaaea of the pia mater arc taken iuto consideration. 

There is, however, one condition, — a consequence of habitual, 
long-continued, or repeated congestions, and of slight attacks 
of iultammation, which, as it is an affection of the arachnoid 
nicinbmnc almost alone, demands notice iu this place. It con- 
sists of dullness, opacity, aud tluckcniug of the arachnoid, and 
is ufually combined with chronic eftusious of scrum into its 
eac (mostly the inner sac). These changes are sometimes dif- 
fused uniformly over a certain portion of the membrane ; at 
other times they are developed at separate spots, and form 
insulated patches (plaque?*) : hut verj' slight indications, if any, 
ever occur of a graiuilar thickening, corres|K)ndlng to the 
pacchionian bodies observed in the cerebral arachnoid. The 
lumbar portion of the membrane is the most affected; and there, 
indeed, habitual congestions most frequently occur. The so- 
called ossification of the spinal arachnoid has some connection 
with these congestions. 

Adhesioaa between the visceral lavcr and the dura mater 
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rarely take place, except as tbe result of local, and especially of 
traumatic, intlnmnmtioiis of the aracbuoid. 

2. Adventitious growths. — All forms of growth are very 
rare in this mcmbraue ; except iionCf which forms a marked 
Gxccpiiou to the rule. 

It is always found on the visceral layer of the membrane, 
and forms scales and plates, which are generally of smnll size ; 
ranging between that of poppy-seed and that of a lentil, and 
but rarely equnlling a pea or a silver threepenny-piece (Gros- 
chen). They are cartilnginous, or cartilaginous and bony, 
flexible, and uf a while, or yellowish-Miiitc, colour. They are 
beut towards the periphery of the cylinder, and appear convexo- 
concave ; and the larger they are, the more distinct is this 
peculiar form. They arc imbedded in tbe arachnoid, but 
they project from the membrane inward rather than outward; 
their inner surface is rough,, the outer smooth. Their number 
is very various ; sometimes at one, or a few scarcely perceptible 
points only, the commeuccmeut of the bony growth, can be 
detected ; in other cases they are very numerous. Their usual 
situation is the lumbar and lower dorsal regions ; but, in a few 
instauces, when they arc very numerous, they may extend as 
high as tbe upi>er dorsal region. 

Ollivicr speaks also of cancerous tumours almost free in the 
arachnoid sac. 

§ 3. Ammaluus Contents of the Spmal Arachnoid. — AAhese 
are principally products of the vascular system of the pia 
mater, ] shall treat of them among the diseases of that mem- 
brane. For the aame reason, the morbid effusions are almost 
all coutiucd to the inner arachnoid sac. 



OP THS PIA UATER OF THE SPINAL CORD. 

§ 1 . Diseases of Texture. 

1. Congestion, apoplexy. — The anatomical characters of this 
igestion are too e^-ident to require description. The subjects 
^ it are mostly those iu the tcndercst childhood ; infants just 
■lom or suckling, and iudividnala in tbe years of growth. In 
the farmer, the congestion generally involves the pia mater of 
the whole spinal cord, and that of the hrain idso : in the 
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Iftttcr, on the contrary, it is generally habitual^ and confined 
to the lumbar region of the cord, nnd is combined with dis- 
tension of the sinuses in the vertebral canal, and with con- 
gestion — so-called hemorrhoidal congestion — of alt the pelvic 
organs. 

When the congestion is excessive, it become* fatal as vascular 
apoplexy; but sometimes that tcriuination in anticipated by the 
occnrreucc of hemorrhage into the sac of the arachnoid (apo- 
plcxia gravis). A quantity of blood, most of it loosely clotted, 
is then found filling the sac, Hometimes even up tn the me- 
dulla oblongata. This is observed especially in the individuals 
first named. 

Amongst the results of spinal congestion, acute and chronic 
effusions of serum into the arachnoid sac may be noticed. Tlie 
former, the acute, constitute serous spinal a|>oplcxy, which 
also tKcurs mostly in chihlren. The serum is genufHlly of ;i 
yellowish colour, or yellowish tinged with red, and after it is 
effused, the vessels still remain overfilled. The chrome effii- 
siuns consist of colourless clear sentm. Opacity, thickeuiug, or 
ossi6cation of the arachnoid coexist with them, and dilatation 
of the sac in the lumbar region : congestion is not necessarily 
present with the chronic effusion, though there is abundant evi- 
dence in the dilatation and varicose state of the vessels of the 
pia mater, and in the condition of the arachnoid before meu- 
lioucd, of its previous repeated occurrence. 

The chronic effusions so common in advanced age, are, in 
part at least, consequences of the congestions brought on by 
atrophy of the medulla and ner\'es. 

2. Injiammation [meningitis gpinalix). — Inflammation of the 
pia mater of the spinal cord sncceeds various intcrmtl injuries ; 
and it may pass over to the membrane from adjoining inllamed 
tiasues : but, besides being thus set up, it sometimes, though 
vcr}' rarely in ctjuiparisim with cerebral meningitis, uomes on 
Bpontnueuusly. It is very often combined with cerebral menin- 
gitis, and occupies the whole spinal cord ; and it is a disease 
particularly frequent in early childhood (Billard). The cha- 
meters of the inflammation are the same as those of cerebral 
meningitis, but there arc several peculiarities about the 
exudation. 

The greatest i»art, and even the whole, of the product of tho 
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inflamtnntion may Ik puiired out U[iou the sui 
mater, into the inner tiac of the arachnoid : one laj 
hangs loosely on the cord, enveloping especiall 
part; while another, and Htill lai-^cr portion, nit 
or Icfu Keniin, ix accumulated in the arachnoid sa 
behind the medulla. The pin mater i« rendered sli 
and i» swollen hy the kciouh portion of the ex 
ita tissue contains very little plastic product, all 
but rai-rty. The cord {^nerally appears pale and 
occnaiuuully its tex.turc is soinewhtit locseued an 
symptomatic oedema (wrous infiltratiun). The 
these appearances is found, on the one hand^ ia 
relation which 1 remarked at the conimencemen 
between the spinal arachnoid aud pia mater ; and, c 
in the density of the structure of the pia mater, t 
neas with which it adheres to the medulla. 

The exudation is usnally of a pure yellow, 
yellow colour, coagulable, fibrinous, or purulent. 
had occasion to suspect it to be of tuhercidout 
this obscrratioii accords vith the facta, that 
spinal meningitis so commonly coexists with ti 
cerebral meningitis mIucIi produces similar cxm 
that tubercle of every kind is extremely rare in tl 
of the cord. An acute tuberculosis, indeed, so farn 
never takes place in it. 1 

3. Adventitious growths.- — They are all, as 1 ha 
aliout tubercle, extremely rare. Ollivicr mentior 
cncephaloid, M'hich formed a layer, adhering to i 
part of the pia raater, from one end of the cord tc 



SECTION II. OP TBK BPINAX CORDJ 

§1 1 . Defirienct/ and Excess of Devehpmeni.^A tol 
the spinal cord, such as occurs when both the head a 
are wanting, is rarely met with : but a partial dcfic 
more frequently obsen'cd. In cases of acephalus the 
portioned to the extent to which the neck, the thor 
the abdomen, arc wanting. Allied to this is auotlx 
fieiency, in which parts of the cord are arrested 
*clopment in bulk : thus, when the upper or iowei 
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are wanting, or mthercd, there is no enlargement iu tije 
cervical and lumbar regions of tlie cord. 

An ohginal deficiency, nhether complete or partial, mny be 
distinguished from that which, being produced by the destruc- 
tion of the foetal mi^duUa, merely has Ibc scmbliuice of being 
original, in just the 8ame nmnner as hcmicephHhis and neephnlua 
arc distinguished from each other (p. 3C8). IJydrorhachis in, 
I believe, as much known by the name of spina bilids, when it 
is a disease of the spinal cord, as when,in the form of foetal dropsy, 
it affects only the spinal arachnoid sac (p. 437), — provided only 
the vertebral column be fissured. And 1 believe it will be best to 
treat of that disease iu this place, referring to what has been 
said at p. 225, for the conditiou of the vertcbnd column. 

In its highest degree, the fcord is altogether wanting, and 
the nerves terminate on the inner side of the arachnoid. The 
vertebral canal is then nsuidly wide open posteriorly — fissured, 
that is, to a great extent ; the spinal membranes, esiiecially the 
dura mater and arachnoid, are intimately united with one 
another, and shreds of pia mater hang nitbin the latter from 
the eitrcmities of the nerves. The membranes, like the bony 
canal, are open posteriorly ; and the general integuments, 
deficient to the same extent, adhere to them on both sides at 
the margin of tlie fissure. Not nufrequcntly a streak of hair 
extends along the margin of the skin from the head downward, 
and just overhangs the line of adhesion. The posterior 
surfaces of the bodies of the vertebra arc thus laid bare, being 
covered merely by the spinal membranes. 

Sometimes, as an exception to this arrangement, the memi> 
branea of the cord are not open, but form a closed bag filled 
witli serum, In some verv rare eases of this kind the ver- 
tebral column also is not fissured. 

In a less advanced degree of the disease, rudiments of the cord 
remain, and especially its anterior columns, more or less 
complete. 

In a still less degree, the spinal cord is fissured, and ap- 
pears open behind ; it is broad and flat. The membranes and 
the vertebral canal are in the condition mentioned above. 

Allied to this is an extremely rare case, in which the canal 
of the spinal cord still remains, and is dilated in consequence 
of chronic dropsy within it. 



The degrees just spoken of ore measure<l by the amount of 
destructiou of the cord, and bv tbc arrest in its complete 
dcrciopment, without reference to their local extent. Each 
degree may affect the whole length of the cord, or only 
portions of it ; attd the simultaneous fissure in the vertebral 
column may cuuHtituto accortliugly either a tiital or a partial 
(local) spina bifida. The latter may exist at any portion 
of the spine, or at two different parts in the same subject ; 
the spinal membranes arc then cither fissured iu the manner 
above described, or they are merely distended, and form the 
Tcll known membranous sacs in the spinal region described at 
page 437. 

Kvcry case of hydmrachis is, usually at least, combined with 
hydrocephalus ; but when the whole spine, or its cervical region, 
is fitisured, the kindred disease, hemiccphalus, or else hydrcn- 
ccphalocclc, is always present tuu. 

Hydporachis is similar iu its natiu^ to congenital hydro- 
cephalus ; and when it reachrs advanced degrees, it produces 
spina bifida, just as hydrocephalus occasions hemiccphalus and 
hydreiiccphaloccle. 

The consequences of hydrorachis, arc self-cWdent, when 
rcfcrciiec is made to nimt has been already said uu the sub- 
ject of dropsical arachnoid sacs. 

Spiua bifida iu its slightest degree is occasioned by dropsy 
of tlic araclnioid sac ; the cord maintains its integrity, but the 
development aud closure of the arches of the vertebra are 
arrested, and the arachnoid bulges through the apertures iu 
the posterior wall of the vertebral canal : it is geuerally only 
partially dilated, and forms a sac, such as has been already 
de^crilicd (p. 437). The chief situa1i<m of this form of spina 
bifida is the lumbar, lower dorsal, aud sacral regions. 

In a few cases the cord itself passes through the fissure in 
the vcrtebne, aud a hernia of the spinid cord takes place. 

Excessive development of the spinal marrow is met with only 
in double monsters. Its form varies according to the extent 
of duplication, &c. 




^ 2. Anomalies in Size. — The length of the spinal eonl gc> 
fSllly has some relation to that of the vertebral column : so 
it, for instance, in individuals in whom a tail exists, the cord 
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i» xmusually long. But sometimes there is more or lc«a of dis- 
proportion between the two: the cord is unusually »liort; or being 
unusually loug, it suggests the recollection of its condition in 
tlie foetus. Thus, for example, in ti&sion of the Tcrtchrte (spina 
bifida) it ia in part of really uiumturHl length, and pnitly it hns the 
appearance of being too long, because the vertehne are arrested in 
their dcvclopmcut, and frequently at the same time malformed. 

Tlie thickness of the spina) cord ia subject to many pecu- 
Uaiities in different individuals, ns well as to vainous local 
anomalies, which aflcct particularly its enlarged portions, and 
depend an deficient or exccsiiive development at the periphery 
of the nervous system. 

Cousidci-ablc morbid enlargements in the bulk or diameter of 
the cord result from various anomalies. Some of the enlarge- 
ments are local, and are bounded by a more or less sharp margin ; 
irliilc others, ou the coutrury, extend throughout the nholc 
qord. The principal are cotigeatiun, apoplexy, oedema, inflam- 
jon, serous ctfusions into a pcrt<i»tent fcctal canal, similar 
ions which fill up the 8|>ace when the gray tract is 
atrophied, morbid growths, nnd so ou, and lastly hypertrophy. 
The last is the only one which properly belongs to the present 
section. 

Hypertrophy of the spinal marrow is exceedingly rare when 
compared with that of the brain. Although some of the many 
aises nhich have been adduced as hypertrophy are certainly 
of a diflereut nature, and others ap)icar to be at least doubtful, 
yet there can be no doubt that such a disease really docs occur. 
It afl'ects iu some instances the whole cord, and h then almost 
always combined with hypertrophy of the brain, which forms 
the more prominent feature iu the case : in other instances it 
is [Mirtial, and especially affects the enlargements of the cord ; 
or at least they appear to be its original seat, and from them 
tho dise.ise extends to the other partn of the cord. 

OUivicr holds the swelling which the marrow prcscuta near 
a part that has been subject to pressure, especiidly above such 
a part, to be hypertrophy. If this swelling be not produced 
by some distension of the medullary tubes, by an enlargement 
resulting from the displacement of their contents out of the 
corajtressed part, yet it may resemble the secondary form 
uf hypertrophy of the brain, that, for example, which arisc^ 
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from the irritation of f^rowths in the hnan ; or perbaps, more 
commonly stilly it luny be a condition in which congestive 
B»elling, (Eficran, and hvpertrophy iill meet together. It re- 
minds us of the hy})ertrophy which the brain undergoes when 
the mctiutla oblongata is subjected to pressure (p. 876). 

The character of the spinal marrow, wlum hypcrtrophied, is, 
on the whole^ analogous to that of the hypcrtrophied brain : its 
form becomes rodnd and plump, and it^ grooves seem aiuoothcd 
ont ; it hns a peculiar turgeaccnce, while at the same time the 
cord and pia mater are anaemic ; its consistence appears to be 
firm, but when the membranes are removed nod the cord itaclf 
is pulled asunder, it is found to have tlie consistence of dough. 

It occurs mostly in children, and sometimes even in the 
foetus. OlUvier has noticed it in several cases affecting the 
gray substance. 

A mure frequent and a better-marked affection of the cord 
is atrophy, and a diminution of volume to which it gives rise. 
Ati-ophy occupies either the whole cord, or merely separate 
portions of it. Most frequently total atrophy is hut partial 
at first, and graduaUy extends till it occupies the whole length 
of the cord. 

Total atrophy of the spinal marrow comes on in old «ge 
simultaneously with the same affection of the brain (atrophia 
mc<ltilla: senilis). Though it is equally a primary disease in the 
medulla as in the brain, yet it is usually better marked in the 
latter organ. Its characteristics are identical with those of senile 
atrophy of the brain, diminution of volume, and dirty white- 
ness of the fibrous columns, a. rusty- brownish, fawn tint of the 
gray substance, aud toughness of the white substance, even to a 
degree like that of leather. Chronic dfusions of sci-uni in the 
sac of tlic arachnoid accompany it, and opacity, thickening, and 
ossification of that membrane. Not unfrequently the cord, dis- 
coloured as before mentioned, is infiltrated with scrum, and its 
substance is thi u soft aud withered. Like the corresponding 
atrophy of the brain, it may come on as a premature marasmus. 

The partial atropines are, most probably, in many cases oou- 
secutivc upon disease at the jieriphery of the nervous systeni. 
They fttFect particularly the enlargements of the cord. Atrophy 
if the luinbiir portion especially, under the name of Tabes 
Ipraalis, has lung obtained the attention of physicians, as a 
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consequence of decay of the generative povers, and apermft- 
torrbcea. From thence the irustiug gniduallv extends, as has 
been Knid, and becomes a tutiil atrophy. 

These atrophies attain \-nrions degrees, which are determined 
simply by the dimiuutiou in the volume of the cord. They vary 
so much, thai in one case the waiiting ih but just din^cemible, 
while, in another, the cord may have but luilf, or scarcely half, 
its natural thickness. There arc differences, also, in other 
respects : thus the white columns vary in their consistence, 
sometimes being natural, but more frequently compact, dry, 
and even as tough aa leather. 

In some few cases of conaidenible wasting, the oord is found 
constricted here and there, and nodose, a series of bulgings 
beii^ produced by successive constrictions of the cord. 

From numtToua observations I may assert, grncrally, that 
the more advanced degrees of atrophy, such even as arc palpable 
at once, and not those which arc discernible only upon com- 
parison with other prep arnt ions, we rare.' 

The secondary atrophy which the cord undergoes, in conse- 
quence of diseases of ita texture, especially of inflammation, 
will be describcfl below. 

Lastly, when the cord is subjected, in any part, to the 
pressure of enlarged, or of dislocated (inflamed and carious) 
vcrtebne, of exostoses, aneurisms, morbid growths, &c. it be- 
comes flattened and thin, in proportion to the amount of 
pressure. In such cases it is found swollen and thickened, 
especially above the compressed »i>ol., and, vcri* commonly, 
below it also. This condition, as I have before remarked, is dis- 
tinctly asserted by Ollivier to be one of Hj-pertrophy. 

§ 3. Interruptions of Continuity. — Various instruments pene- 
trate to the cord, and inflict upon it incised, punctured, or 
shot-wounds. Much more frequently it is contused and lace- 
ratod by fractured, crushed, coinminnted, or dislocated vertebrre : 
but sometimes these injuries are occasioned merely by excessive 
stretching and conciLssiou of the spinal column. The most re- 
marlcable and important of the injuries which the cord under- 
goes in consequence of luxation of the vertebne, is that in 

' [The conitmclion of Uiitirtilctm smna In inili(«lcllUitkwonI1>u'becn omitted, 
uid UmI ihi> autttor nwild %*y, iiteh ilegreM of airoplif are not Tare.^-Ba] 
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which sudden death ensues, immediately upon its being crushed 
or lacerated ; such an event occurs when those bones are dis- 
located spontarii-'ously, and esjicciiilly when, in consequence of 
indnmniatiou and suppuration of the ligamentous apparatus, and 
of caries, the odontoid process of the second cervical vertebra 
becomes loose, tears through the dura mater, and is dislocated 
into the vertebral canal. 

Bometimes only a part of the cord is bruised : at other times 
it is changed in its whole thickness, and more or Icsa of its 
lengthy into a suffused red pulp; or it is cnished quite throngh. 
In the last case, the two ends of the cord are held together by 
the pia mater ; but if tliat also be torn, tlicy remain opposite to 
each other, and quite free. The inflammation and yellow soften- 
ing of the cord, which result fi^>m injuries of this kind, usually 
earry tliera on to a fatal termination; but sometimes it is by 
the parul^'sis and its couacquences that life is destroyed. 

^ 4. Disease/t of Tej-titrp. — Congegtwn, Apoplertj. — Conges- 
tion of the spinal cord is a symptom in the course, and a 
sequel, of sundry acute and chronic diseases. Such, most 
probably, is its real import, in those who have died of tetanus, 
con\'ul!<ions, and hydmphobia. It Is almost cuustantly met with 
in those cases, combined with an etjiml degree of congestion 
of the brain. In other cases, it is set up by iuflammatory 
proccssei in the vertebra:, by the pressure and irritaliou of exos- 
toses and swollen or luxated vertebrte, and by morbid growths 
in the oord itself: and it leads to permanent turgescencc and 
hj-pertrophy of the medulla. 

But it also comes on idiopathically. It then usually pervades 
the whole cord and its meinbranea, as well as the brain, and is 
most frequently met with in early childhood : in adults it is 
ocmfincd to the lumbar portion of the cord {Compare p. 440). 

I have had occasion to attribute several afl'cctions to what 
is called spinM irritation ; and subsequent communication with 
the physicians who had had the treatment of the cases, has 
proved that I have done so correctly. Sometimes there existed 
a certain amount of congestion, but very often there was neither 
congestion nor any other nnuatural ap{>earancc. 

Spinal apoplexy, that is to say, hemorrhage independeut 
lof injury, is one of the rarest appearances. When it does 
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occur, it is at the cervical portion of the oonl| and alinoat 
always in the grny 8ubBtance. 

2. (Edema, — In both its ncutc and clironic form Gedcma 
frequently atlects the cord, infilteriiig, luoscuiu^, and producing 
what in csdled " white softening" of its texture. What has been 
said in general of codema of the brain, applies also to that of 
the cord. When it extends over the whole cord, the braiu ia 
asually in the same cunditiou. 

3. Inflammation. — All that has been said of inflammation 
and red sufli'imig of the brain, applies in every rc.ipi:ct to iu. 
(lamniation of the itpinal cord : only the latter is in comparison 
much less frequent. In the coid, as iu the brain, inflammation 
attacks uuuietimc:! the white tracts, sometimes the gray sub- 
stance, sometimes both together. But it is a striking factj 
and worthy of especial notice, that inflammation of the gray 
substance aO'ects that p^irt iu luug streaks, or iu its wlu>le 
extent, restricting itself to that substance, and producing a 
peculiar condition of the coni as well by the increase of volume 
which attends its softening, as by a peculiar form of dropsy 
in which it occasionally terminates. The red softcuiug of the 
gray substance which accompanies it, and which is tinted 
according to cireumstauces, of a chocolate brown, or a plum 
sauce colour, rusty brown, or yca.st-ycUow,corrcsj>ondii with the 
ctntrai no/teninff of the spinal eorri, describecl by Albera. 

The foUowittg three cases will be foimd to represent the 
characteristics of thiii process ; the prc]mratious taken from 
them are in the Vienna Musenm. 



Case t. — P. Joseph, a;t. 23, a journeyman joiner, was ad- 
mitted into the General Hospital, January 19, lB3o. lie stated 
that three weeks before admission, ho had stood a considerable 
time in cold water, and liatl in consequence e\pciieuced violent 
acute pain in the feet and back, nccom|>anied with fever. A 
few days afterward, tremulous motions and loss of sensation 
came on iu the h)wcr extremities. On his mlmis>ion he was 
unable to stand, though he could move liis feet in bed ; and he 
hiul difficulty in passing his urine: he had no fever. In another 
fortnight the power of moving the legs wa's quite lost, the urine 
accumulated in the bla<lder, and produci^d a burning pain as it 
was (maicd : the vesical region became painful : fever supor- 
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vencd, aud frequeut vumitiiig. lu March a sluugb formed on 
the aacruin, bloody urine was passed through the catheter, 
mnd CD the 29th of the sftme month, the patient died. 

Examination of ifte body. — There was a large slough on the 
■acnim. Tlic penis and scrotum were swollen, and on the 
latter were several dirty brownish slouglis. 

The lungs generally were oedcmatous, and their upper lobes 
tuI>erculous. The kiducys were large, their pelves were some- 
what dilate<l, the urinarr bladder was moderately disteuded, 
and its mucoQS membrane was ooTered with an exudalioD 
which was a liuo in thickness; whilst uudcrneutb it was of a 
blood-n^d colour, itijected, aud here and there changed into 
a brown slouch, The cellular titwne of the scrotum was filled 
with ft browuisli fetid ichorous fluid. 

Spinal cord. — There waa a small quantity of serum in the 
arachnoid sac. The spinal cord was swollen in the lower part 
of the neck, and still more so in the upper dorsal region ; in 
the latter part its gray substance was iufiltcrcd with a gravi>h 
yellow exudation, and was itiielf in a state of red and yellow 
Boftcuiug (gclbriithlich erwcieht). About the second and third 
dorsal vcrtcbne, the place of the gray matter was occupied bv a 
firmly fixed cylindrical ping of yellow exudation, more than an 
inch in length, and firom throe to four lines in thickness. 

Case ii. — St. Leopold, set. 22, after a fall on hia head, 
three years ago, had been suffering from paiu which was at 
first slight and transient, nud couliucd to tLe occiput, but 
subsequently became severe aud eonlluued, and atVcetcd the 
whole head ; it at last extended to the nape of the neck, and 
the upper extremities. 

In the second year of the disease, after a feverish attack, 
which lasted fourteen days, his spinal column began to bend, 
and he became subject to continued vertigo. All the symp. 
toms diminished while he was iu the recumbent posture, and 
inercHscd after taking a meal : the latt«r, moreover, was alwavs 
followed by ineffectual efforts at vomiting. Oa hia admission 
into tlic ho-spitul, he had, on the whole, a florid appenrnucc: 
the symptoms uhove mentioned were all present ; the counte- 
nance was ruddy; the head liotj the pulse was accelerated: 
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the respiration natural ; and the bowels at times n-crc sluggisb. 
During two months in which trcatracnt was employed, tho 
svmptoms at times abated, and then grew worse again. In the 
latter part of his life, cr>'si|H;la»i came on in the face : for the 
last two days he had pain in the bowels ; and ftomc hours before 
his death, he lost consciousness, and had paralysis of the lower 
extremities. 

Examination of the body, — The body was pretty well 
nourished. The pia mater was iuriltratcd, and the surface 
of the brain pale : its white substance was nUo pale, it was 
moderately vascular and soft, and contained serum. The vewels 
at the base of the braiu, especially about the pons, were 
dilated and tortuous. 

The lungs were of a dark red colour, and congested ; the 
upper lobe of the left was ocdematous. 

In the peritoneum there was a pound of serum mixed with 
flakes of lymph. Numerous hemorrhagic erosions, as large as 
pins' headi, dotted the mucous membrane of the stomach. The 
liver was slirunken, and of a deep yellow colour ; a few drops 
of dirty grayish -yellow bile were found in the gnll bladder. 
The follicles of the small intestines were swollen. The colon 
contained grayish clay-like fscces. The kidnies were Habhy 
and vascular: the urinniT bladder was contracted, and eoutiuned 
half an ounce of tiubid urine. 

The vertebral column curved in its upper dorsal region back* 
ward, and to the right. The vertebral venous Hiniises were 
very fiUl of blood; the dura mater was relaxed; the arach- 
noid was opaque, and in the lumbar rc^gion contained ttevcral 
small plates of bone. The spinal cord was awnlh-n, and felt 
soft and fluctuating. The white columns were distended into 
a kind of bag. and enclosed instead of cineritiout substance, a 
grayish briny fluid infiltmted throngli a loose {hdirate cellular 
structure. The chnuge cxlcudcd npwiud nearly to the medulla 
oblongata, and downward beyond the lumbar enUrgcment of 
the cord. 



Cask hi. Ij. Katharina, let. 40, eighteen yeant before death, 
had a fall from th*y top flfmr of a house, by which the spinal 
column ttua fructurcd iu tho lov er dorsal region. Tho injury got 
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veil trith an angular curvature in the back, but left behind it an 
unstfady, draggling gait, and incontinenixi of urine. While 
■he VR« in the hospital, llic ino^ innrked Dymptoms were 
rt-dncu) of the general integuments, and pain on moving. SI 
died with fever and diarrhoea, extremely emaciated. 

Examination of the body. — Much emaciation. The left lower 
extremity was cedematuns. The vertebral column was bent at 
an obtuse uugle iu the lower dorstd regiou, and above that point 
was sliglitly curv'txl in the form of the letter S. 

Tliere were cellular adhesions of both lungs, and partial 
ccdemn, and lobular hepatization of the right lung posteriorly. 
In (he right upper lobe there uiis au abscess as Lirge as a hen's 
egg, and a second as large aj a h.izel-nut, close to the pleura. 

(The gall-bladder wna distended with a fluid, like white 
egg; and its neck wtu obstructed by a erystalliue atone 
large as a dove's egg. The mucous membrane of the largo 
iutcHtines was strowu with stalked grnnubitions.) 

The kidneys were large. The urinary bladder was coutnu.'ted 
and empty ; and spots of its mucous membrane were softened, 
dark-red, and injected. The riglit ovarium was converted into 
a sac of fut larger thuii a hen's egg. 

The substance of the brain was pale aud tough. 

The dura mater at the bj«e of the skull, especially at its 
basilar part, aud iu the neighbourhood of the sella turcica, was 
of a dark red colour, and covered, especially iu the former 
situation, with a yellowish exudation. The caremous sinuses, 
the circular siuu:^, the anterior orcipital, and the commence- 
ment of the petrous sinuses were tilled partly with a brown 
friable coagulum of blood, but fur the most part with a bron'n 
and yellow purulent fluid. The left crural vein, and its 
branches down to the leg, contained a brown coagulum, the 
outer layers of which were sot^euing, aud beicomiDg purulent; 
whilst within the pelvis it was filled «ith a brown ichor-like 
fiiiid. The commencements of the hypogastric veins, and the 
iliac, up to the cava, were filleil with a simtlHr fluid. The coats 
of the veins were thickened aud disailuured, the inner coat 
being loose like nap, and dull. 

At the part where the column was curved, the canal through 
the verlcbne was coutructctl to a narrow lissure. A good deal 



J 



THE SPINAL COBD* 



458 



^ of serum was accumulated in the sac of the spinal arachnoid, 
id, in the lumbar re^tm, that nieml)ranc was occupied by 
small osseous platea, of about the size of lentils. The pin iiinter 
was traversed by distended ve«aels, and, iu the lumbar region, 
infiltratt-d with a briny fluid. The spinal cord, from the dorsal 
CTirvaturc to the second cervical vertebra, was converted into a 
fluctuating bag, which waa composed of the white columns, 
and contained a clear serouM fluid, but no gray substaucc, that 
having disappeared. The columns were softened and pale; 
the posterior middle cohunus were forced asunder more than 
half a line. The inner wall of the bladder ^vas lined by a 
delicate cell ulo- serous tissue, which projected inward, forming 
numerous ledges, and alio extended in bauds across the canal 
&um one wall to the other. 



Viewing these cases in order, wc obsene in the first a very 
intense intlammatori,- process (red softening) in the gray matter 
of the cord, distinguished for the quantity, and plastic nature 
of its products; the gray matter was auf^ented in bulk, 
whilst the white columns around were distended. In the sLicond 
case, the absorption of one part of the products had roramenced, 
and of the Fubstratum, in which the process was going oa, 
while another part of the proiluets was in coui"se of conversion 
into a cclluhir structure, and was iufiltcred with scruui. In 
the third we find the i^ane of the prtKHais : in the place of 
pray substance there remained a cavity lined by a part of the 
products of the iutlniuiuatory process organitied to a tissue, and 
constituting the cellular infiltration of Dnrand-Fnrdel. (p. 411.) 
We have here a dropsy of the spinal marrow, quite peculiar, both 
as to its cause, and as to iU nature: (lie cases iu which it has 
occurred have been recently cullcctcd and arranged by Nonat. 

In consequence of inflammation (softening) involving the 
whole thickness of the medulla, tlic cord has been found com- 
pletely divideil. 

4. Sofioning and induration. — The same forms of softening 
which happen in the brain, are foujid to occur in the spinal 
marrow also. But, on the whole, they arc more rare in the 
latter. JVhile softening very seldom reaches that degree of 
complete dcstniction of the nervous tissue, which is so fre- 
t|uently met with in the brain, especially in the neighbourhood 
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of the ventricle*. Red toftening (myitis) ammmm the very 
renuriuble fonn which I have jiut described m» oentnl softening 
cf the cord. Yeiiom lofteimig m^, vithooi doubt, occur in 
the cord u a [irimvy and adtopBthic dueeae; but mv ovd ub- 
•cfTHtioii ha* funiiahcd me with instaneea of ita secondary 
form only, in and aruund spots of mflaminalion, and euoook- 
pa«ring iiinrbid ^^wthi. 

Induration of the cord, though comparativetj rare, yet does 
oGoor iu all tlic fomiv, and «iith all tlic import which were 
wmerXeA nf it in the brain. Indurations of slight degree arc the 
■eqticU of genera) dismncit, anil arc unaccompanied by any mani- 
fest furtlirr iinoraaiy. More considerable indurations are coro- 
biiird with Atrophy. And, lastly, coudeusations and callmities 
of parts of the cord, are met vith as consequences of inflam- 
mation, apoplexy, and morbid growths. They are seated mostly 
iu the white columns. 

5. Morbid growtfu. — Growths of this natorOf even those 
which, like tubcrclt' and cancer, arc frequent in the brain, are 
TCry unfrequcnt in thcRpinal cord. 

a. TStbercle I have obscrrcd only in combination with 
other Adranced tuberculoses. Its princiiul seat is the ccr\'ical 
or lumbar part of the cord, where it sometimes occupies the 
while fibres, sometimes tlie gray substance. As in the brain, 
it leads to infliimninlion (red softenini;) and to yi^llow »oflcuing. 
I have nrver seen a tuberculous cavity in the cord. Sometimes 
•oerul tubercles arc grouped together, none exceeding the 
«!?-(■ of millet- or hcmp-sccd ; at other times only one exists, 
wliieh is of Ini-gi' dimensions, cquidling a pea or a bean. 

ti. Kxchisively uf several ciuics of circumscribed callous indn- 
ration of the white eolumiiK, as to the cancerous nature of which 
1 ant still iu doubt, I have met with hut one rase of cancer 
of the cord. It was a solitary nodule of medullary cancer. 
Ollivicr intentions scveml cizamples of diffused earcinomatoos 
growths, as wi-ll as of so-called colloid cancer. 

c. Among the etitocoa, I have repeatedly seen the cysti- 
conniB in the cervical portion of the spinal marrow. The 
m^'pUnlocyst saoa, so far f\.-% has been ob^rvcd, have no cun- 
uoctioii uilh the cord, their nidus is even outside the dura 
muter. In one case the cyst forced its way into the canal of 
tltv ni-achuoid. 
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CHAPTER III. 

ANOMALIES AND DISEASES OP TUE XERTES. 

1 ventore to treat of all of tliew under one head, introducing 
the affections of the ganglia at the cod of each chapter, somc- 
vhat ill the form of an Appendix.. To suhdividc dlHcasrs of thfi 
ncncs into such as alfect the neiirilcnima, and such hh involve 
the fihrcs, in the same manner as the aiFections of the cen- 
tral organs were divided into those of the organs themselves, 
and those of its memhranous investments, is for the moat part 
impossible : for, on the cue hand, those clement* are in the 
nerves too intimately united, and on the other, our informatiou 
on the subject is too defective to permit such a distinction. And 
not only is it impossible, but if tlie nccerwary attention were 
paid to the subject, the distinction would prove of no rciU value, 

$ 1, Deficiency and Excess of Devchpment, — The nencs sccra 
uevcr to be altogether wanting, even in those monsters which 
Hfe most imperfect; but a aingle one, or even icveral, arc 
not unfrequently so, Xot only are no ner^'es developed 
when the paits M'hich they should supply do not eust^ but 
they are defective, though not perhaps quite absent, when 
portions of the body are incompletely formed ; as when there 
arc limbs, but no muscles withiu them. The most frequent 
instances of deficiency arc those of the olfactory and optic 
nerves, when the nose, the eyes, or the wholr face are wanting, 
or arrested in their development. Usually, when nu eyes 
have been formed, or when their development baa been arrested, 
the third, fourth, and sixth pairs, and the first branch of the 
fifth arc deficient tiHi. In a c^i'clops in which the face was 
rduiost entirely wanting, no facial nerve could be found ', nor 
can even the lingual branch of the fif^h pair, or the hy]>o- 
glossal, when no tongue is developed. (Ticdemanu.) " In 
monsters born without extremities, or with only imper- 
fect ones, the deficiency of the limbs con-esponds exactly 
with that of the uervcn ; fur when ain^lo fingers or toes, a 
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hand or foot, a forearm or leg are wanting, their nerves are 
wanting too ; if thure be a deficiency to the extent of a whole 
limbj the brachial or the lumbo-sacral plexus is small, appears 
entangled, and gives no branches except to the neighbouring 
part of the trunk. If, with the arm, the shoulder should be 
absent, or half the pelvis with the lower extremity, their nervous 
plexuses are abseut also, and only some posterior branches for 
the muscles of the neck, or for the lower part of the dorsal 
muscles, pass out through the inter-vertebral foramina. In 
those uiousters, not unfrequently found iu the human species, 
which are without the radius and thumb, the radial nerve ends 
at the elbow, or merely sends down a few slender threads to 
the back of the hand." (Otto.) 

Lastly, there are frequently no nerves in supernumerary 
parts, especially such as are imperfectly formed. 

The absence of a nerve is often only apparent ; when the 
periphery is examined, as it always should be to determine the 
deficiency absolutely, the nerve will sometimes be found running 
in one sheath with some other nerve. A nerve sometimes 
appears to be wanting, when it is only partiaUy so, the trunk 
of the nerve not reaching the central organ. 

li^xcess of development is illustrated in a plurality of the 
nerves. An unusual division of a nervous trunk into its 
branches, or a division of it in an unusually high position, 
presents merely the appearance of plurality. A real plurality 
occurs only when there is an increase in the number of other 
corresponding parts of the body ; for instance, there is one 
spinal nerve more when there is an additional vertebra, and more 
digital nerves when there is a perfectly organised supemnmerary 
finger. In double monsters, the nerves we doubled and di- 
vided according to the manner and degree of the duplication; 
or they are double, but communicate in parts of their course ; 
or they are originally double, then unite, and remain single. 

As it has been noticed that the absence of nerves is often 
only apparent, so may it also be observed that an excess of 
developmeut is sometimes only apparent too. Sometimes the 
unusual branching of a nervous trunk gives it the appearance 
of being developed to an unnatural degree. 

Deficiency and excess in the development of the ganglia are 
exemplified, on the one baud, in their absence or unusual 
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smnllness ; and, on the other haud, in their presence on nenoa 
where they are not generally found, or in their existence in 
unusual number or aise. 



^ 3. Maffonnadons ; and anomaftex in the origin^ caurte, and 
branching of nerves. — Anomalies in the form of the trunk of a 
nerve aic very seldom of any importance ; instances of it arc 
met with in the olfactory nerves, which arc sometimes holtow at 
birth ; and in the optic, which are found in cj'clops monsters 
to be single, or in various extent fused together. 

Malformations of tlic brain occasion many variations in the 
origin and coui'se of the nerves, even in individuals who arc 
otherwise naturally formed. The best examples of this arc 
afforded, in cyclopia, by the optic and four following nerves 
of the eye; by the third ncr^•c when it gives oft' the long root 
of the ophthalmic ganglion, and by the sixth, which may supply 
a nasal branch that is lacking from the fifth. (Otto.) 

Next to these may be arranged auomaliL-a in th*; branching 
of nerves, and iu the formation of anastomoses and plexuses, un- 
usually high dJN-iaions, splitting of a nervous trunk in the form 
of islands, deficient, multiplied^ tmcommou anastomoses, Sec. 

^ 3. Anomalies in Sise. — These anomalies relate to the thick- 
ness of the nervous cords. A palpable increase of all thenei-vcs 
beyond their natural bulk is extremely rare; a few instanees 
uf it only having been observed in idiots, either affecting all 
the nerves uniformly, or predominating in the sympathetic 
system. It is more frequently met M-ith iu a single nen-ous 
trunk. 

It has various causes, hut the most common are inflamma- 
tion, iudaunnatory products, and morbid growths. A more 
important question is that relating to the inci-case iu size which 
nerves acquire by hypertrophy. 

There is no proof that hypertrophy of a nen'c consists 
in the formation of new fibres in addition to those of which 
it was originally comjMised, an<l the present state of our know- 
ledge opposes any such explanation. It might be, indeed, 
that the nerve-tubes become enlarged by an increase of 
their contents; but this, alsii, is a mere hypothcMs, which, 
altliough iu some d^ree supported by the enlai^ment of the 
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form of atrophy evidently affects tlic wbol6 nerve equally, the 
iierrc-tuhes being at first diminished and compressed, and in 
the end ub8orl}cd. 

It can be understood that inflammatory products in the 
neurilemma of a nerve may press upon the tubes and interfere 
with their nutrition, :md no lead to their becoming atrophied : 
thus, while a nerve is actually increasing iu size, its essential 
element may be diminishing. 

3. A nerve may be atrophied in consequence of the wasting 
and loss of the peripheral or central organ to which it belongs, 
in fact, in consequence of a pcrmnncnt solution of its continuity. 
Frequent examples of such atrophy may be adduced. On the 
one band, the optic nerve shrinks because the globe of the eye 
is wastcti, and the nerres diminish in size after the removal of 
a peripheral part by amputation ; while, on the other hand, 
they are found to lessen ia volume when their central orgajis 
have wasted ; and, again, they are in im atrophied condition in 
hcmicephalus, hydrocephalus, &c., at least within the skill). In 
these instances it is unquestionably the uen'e-tubes which are 
affected ; and all of them, or only a few are atTected, according 
to the amount of wasting, or loss of substance at the periphery or 
the centi-c, which is the occasion of the atrophy. Under certain 
circumstances, nerves, which are extremely atropliicd, acquire 
a translucid grayish-red appearance, especially within the ak nil. 
The colouring is produced by the prescjice of a blastema, filled 
with numerous nuclei, which, at fii-st gelatinous, and al^erwnrda 
lough and clastic, takes the place of the nerve-lubes as they 
disappear, and becomes more distinctly mible as the original 
neiirilcmnin of the affected nen'c diminishes. The vessels of 
a nerve in this condition are often palpably dilated. 

4. We not unfrequcntly observe a withered state of the 
ganglia, a shrinking and leather-like toughness of them, while 
their colour has citber altogether disapi>carcd, or is changed to 
a rusty brownish, yeast-yellow, fawn, or slate gray. It ap- 
pears frequently to be a primaiy affection j but in many cases 
it is a secondary consequence of previous disease. The chief 
example of it is the wasting of the abdominal ganglia, which 
follows typhus, and forms one of the few causes which can be 
found by the knife of the auHtomist, for the sickly state luc- 
ceediug typhus ( Typhus- siecht hum.) 



Caw/nwify.- 

ftre liable to incised and punctured voands, to contusion, streCcb- 
iaf^ keeratkn, &c. A ckan cat afiords the beat prc^nosis ; 
e^eriaU; wbeu tbe ends of the nerve are secured agatust contact 
with the KtaMNphere^ and prepare from excessirc mflammatoTy 
tiUM&etioa of otbnr wfV jmrts whiok may hare been woooded 
at the moM tine ; and when it is nut irritnted by foreign bodies, 
ipflammatory prodocts, ftc The proce«s hj which such woaods 
are healed and the oerre restored, have been studied both in 
man, and, bjr cxpcrinicnts, ou animftls. (J. Miiller, and StickeTi 
Steinriick, Naaae, Gunthcr, And Scfafin.) 

AAer a nerre has been divided, it< extreroitiea retract 
a little, and some of the medulla is pressed out bj* the 
contractile neurilemmatouii sheath. Iiifiammatory injectioD 
and reddening then ensue, with wtmc svrltin^ wliich fills oat 
particularly tbe looser cellular sheath of the fasciculi. IIenc« 
the fiudculi which compose each nervous conl arc forced a<mnder 
at the dirided extremity; and when exudation takes place, 
their separutiou is still more marked. The exudation is poured 
as well into the tissue of the ueunlemmatous sheaths of the 
nerve, as into tbe space between it^ two ends ; and coogulatiog 
there, it forms a gelatinous, yellowish-red mass, which re- 
tinites the divided portions, aud mixes with the exudation 
furnished by the ndjoininfr ti.sKut-« which hare been wounded at 
the same time. In this exudation nuclei and cells then form, 
and the re^reneration of the nerve takes place. After some time, 
fibrils are perceived in the exudation, M-hich advance towards 
each other, from the uerve-lubes of the two extremities i thcv 
arc must distuict near the end of the nerre, aud ore least de- 
veloped in the middle of the exudation- callus. After a rtill 
longer time, complete ucnc-lubcs prettcut theroselres in the 
callus, which appear on the whole smaller than the original tubes 
(Nasse); but some years later, old and new tubes can be no long^er 
distinguiabcd from one auothcr. A difTcrL-ut iwrtion of the 
exudation serves for the regeueration of the neurilemma; whilst 
yet another portion remains behind, an unorganised (gestaltloses) 
blastema, and producer a nodular swelling uf the iiew-rormed 
jriece. Tliis nodule is generally largest at the upper extremity 
of the nerve, and does not disappear for a verj' louf; period. 
An adhesion forms between it and the cicatrix of the neigh* 
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bouriiig tissue -j and this, too^ may be equally pcrmauont, or it 
may be loosened by absorption. 

From the complete restoration of the function of the ner\e, at 
least in all its material relations, it may be iuferreil that, most 
remarkably, in moat, if not all, instances the proper primary 
filaments rciiiute. Sometimes this is nul the ease, as may I)e 
seen by anomalies in their dlrcclion ; filaments alike in kind 
are united, but not those which properly belong to each other. 
Dissimilar uencs and filaiucuts, such as motor imd sensitive, 
8CCm never to unite with one another, at least their doing so 
is very questionable. (Bidder.) 

Of course, the dltlicullics iit the way of this regenerative 
process are enhanced by any loss of the substance of the 
nerve. 

If no regeneration take place, the primary filaments waste, 
especially tliosc in its distal pin'tiun, and tlic whole ucne 
gradually acquires a grayish red or gray aspect. In the other 
extremity these changes arc confined to a certain tract, and 
to particiUar primary filaments. 

The ends of the nerves divided in amputations swell out, 
and for the most part unite together in one common hard 
knot, with which the cicabix of the ueigbbourlug soft parts 
also coalesces. If there be not soft pai-ts enough to preserve 
the knot from pressure, or if the soft parts pull upon it, symp- 
toms not uufrequeutly arise which may be so severe as to 
require that the ucries should be divided again. 

Even the peripheriil nervous bodies (ganglion -cells) appear to 
be capable of regeneration. (Valentin's Physiologj'.} 



5 5. Viseasea of the Testure of Nerves. 

1. Couyeslion — apoplexy. — It may be that nerves are not 
uufrcqucntly congested ; but there is scarcely ever opportunity 
in the dead subject to see any such condition of either their 
trunks or branches, except whuL has occurred since death. 

Alorc impoi'tant instances of hypenemia are found in the 
sympathetic system ; its central ganglia become congested in the 
course of general acute processes of low type (dyscrasisch), which 
become localized in tliose structures to which the ganglionic 
nerves are distributed, especially in the mucous membrane nnd 
folliciUar apparatus of the iutcktiues. The congestions of the 
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gniffiB joat mentioned in the emrij stages of tko-typhas, in the 
conne oS cholera and chol£i»-tr]]lnu^ are of this cIiim. 

Tfae» eoDgeBtaooi ■ wurti iega lead to apoplexy. In that case. 
(daiiDg the «me proceaaea) the gaagba are foand ccchvmuscd, 
or dotted with little nmad i^xUs or streaks of extravasatcd blood, 
which arc of about the nae of mittfit mn\ 

2. Jm/lmmmatiQn, — InHaimnataoo ma; be obserred iu uerro?! 
at a consequence of injuir, cspecisUr after they have been 
cnt through : and in the tninVs of larger nfTves, »uclt »a the 
sdaiic, rheumatic inflammation is met with in the dead suhjeci. 
IiiflammatiDn may also pass orer to nerves fipom adjoining 
timwiL 

Ita general characters are those of inflammation of fibroni 
tJMnr. ioasmnch aa its seat is the Deurilemmatous sheath. 
"When it is very iatcn!>e, the characters of the red softening 
of aerroas tissue arc added. Its course ia sometimes 
somettroes chronic. 

The marks of acute inflammation are as follow : 

a. Injection, nhlch pn^scnts a liuenr armngcnient ; aud red- 
ness, which proceeds partly from the injection, and partly from 
small extravasations by which the ucurilemmatous tissue is 
streaked and dotted. 

b. Loo9eneu, mccuUnce, and nceUing of the nerroos cord, 
which result from the iutUtration of seram info the tissue uf 
the neurilemma, and into the sheaths betwecu tbi; primitiTO 
filaments. The fasciculi diverge msnifestly from one another, 
and the ncn-e appeani unravelled ; sud when the actual exu- 
dation is etfuM^, this character is Ntill more marked. The 
nerve has lost its smooth white glistcuing appearance ; and ita 
neurilcmiiui is opaque, auil appears rough and wrinkled. 

c. Ejrudalion. This is generally a grayish or yellowish -red, 
gelatinous product, which souucr or later becomes firm. It is 
efluscd into the sheaths and tissue of the ueiu-ilcmmn, as well 
as betwecu the primitive ItlamciiU themselves. 

The intensity of these appearances varies widely. The 
redness may be a slijrht rosy tint arising from injection, or a 
deep saturated red colour ; it may be comiMscd of some injected 
varicose branches, or of confluent ecchymoscs. The swelling 
also raoy be of any degree acconling to the quantity of tlie vxu- 
dation. And further, the process may be merely confined to 



THE NERVES. 



463 



tbo outer Inyers of neurilemma, or it may extend more or less 
deeply to tbe sheatbs of the several fasciculi. 

d. The cellular tittsue around the nervous cord altrrtys uliarcs 
in these changes ; it bec*)mes injected, reddened, and intiUratcd 
with a serous or scro-fibrinous brine-like fluid. The inttammfi- 
tioii may even extciul to the sbtuths of iiei|,'hbounnf? miisclf-s, to 
the fascia^ subcutaneous cellular tissue, and general intcjruments. 

This degree of tullaiiimatioD may terminate quickly or slowly 
by resolution ; or in indttrufton of tbe nene and a itcrtnnncnt 
abrogation of its function in whole or in part. The products 
of the process remain behind in the form cither of a hardened 
blastema <»r of filamentous tissue; the ncnc continues thick- 
ened, and more or less misshapen, and forms a grayish cord, 
which is sometimes marked with black pigment, and crossed 
by varicose vessels; the fusteiculi coalesce, and tbe ntirre itself 
adheres to tbe parts nnnuid. Tbe nen'e-filamcuts diminish in size 
and finally disappear, partly because of the pressure to which 
they are subjected by tlie exudation in which thry are unveloiHK], 
especially as after ii time it begins to contract ; and partly 
because their nutrition is interrupted ; for the vessels are ob- 
literated by the inflammatory process, or arc usurped by the 
exudation. 

e. By higher degrees of inflammation and by a rapid 
and copious (tumultuous) exudation, the pniuitivc 6Iamcnts 
of the ner\c are dcstroycil. They are found eulourc<i, and 
in n state of red, or of grayish or yellowish-red softening, 
while the neurilcmniatous sheaths have become easily lacer- 
ablc. Such a condition uuiy aoractimes Ije seen in cases of 
BpontAneons inflammation, but it is more common when the 
inflammation has succeeded injury. The exudation is generally 
purulent. 

/. AV'hcu this is tbe case, that is, when the exudation is 
purulent, tbe nerve appears highly discoloured, and is infiltrated 
with a purulent fluid mixed with bloud ; its neurilemma is as 
firagile as tinder, and is losing its ritality, while the mrus of 
the nen'c is changed into a yellowish-red, brownish-red, or 
chocohitc-coloured pulp. The ceUuliu- tissue around the nerve 
becomes inflltriitcd with yellow Bbrinous cxudatiou, and abscesses 
of various size arc formed hi-re and there in its course. 

The next step in such an inflammation is ou ulceraiive destnic* 
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tion o{ r.he nerve. Bat shonld it rtop short at this point. 
granjiUrion.'* appear, which hf:Oica(t prozresaively changed into 
cicatrix *L.-<^ue : j'wt aa ia ohierrd-fi in tbe rtump of aaerve after 
an"»piita:i<>r.. — It rau*t. ho^vever, he remarlced that the nerres 
re^iiit,. for a ions time, tl;e ^upparatiTe and saniotu deatmction 
which mav be sro'.njr on arnand them. 

('hromr. infla:.imation '\% charai?terlied hv the varicose state 
of the TCsv;U of the atfi^cted nerve, by prodacts which become 
indnraterl, and ^adsially increase in qnantirr, and by a change 
of th^ ner-r: 'o a ^.xXh or lead-zray co!<j!ir. Sometimes the 
prrKltiCtA are not deposit-ed uniiomily throughoat the nerve, 
and bhen nodular swelling are formed on it. 

There is one appear.ince which I mu^r hf:re mention a$ an 
appendix to the fore-going descriptions ; it ia the following con- 
dition of the nerves in case-^ of traamatic tetanos : and, how- 
ever in-iigriificant and un^atiafactor}' it may seem when brought 
into connection with the symptoms during life, yet it is the 
only real fact that ban been marie out in such cases after 
death. Froriep has a^tccrtained that, besides the inflammation 
which is seen in the nerve at the S[»ot which has been injured, 
a rosy reddening is produccfl at irregular intervals in its course 
by the injection of its neurilemma, but it is unaccompanied by 
any distinguishahle products. The reddening is mostly confined 
to the surfaf* of the ner\e, though it sometimes dips a little 
way between the fasciculi. If a plantar nene, for instance, has 
been injured, it is repeated three, four, five, or more times in 
the course of the tibial and sciatic n?rves up to the sacral 
plexus ; but neither where these nerves enter the medulla nor 
in the cord itself is any similar appearance to be found. 
3. Morhid growtfts in nervex. 

a. CyntM. — P^ven in the trunks of very large nerves such 
forrnationn arc extremely rare. It is at once clear from the 
conditions under which the cyst is developed that it performs 
tbe office of u burua, 

h. Fthroid tinnue. — This structure is met with in nerves 
(fliii-fly as n prorluct of inflammation. Itut there are also certain 
triinrHirs which arc known generally by the name of neuroma, 
iukI which appear to me to rank with fibroid structures. 
When they exist in great number, as they sometimes do, per- 
vofling many, or most, or even all of the nerves, they constitute 
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that which Sorrcs haa most erroneously denominated a change 
of the nerves to ganglionic structure. 

Neuroma is the most frequent ndvcntitious growth, eicept 
cancer, which occurs in the peripheral nervous syatem ; and 
cancer is very firequently only a secondm' affection in which 
nervous tissue is involved in consequence of its contiguity to 
other disease<l organs. 

Neuroma forms round, or more usually elongated and oval, 
tumours, the long diameter of which is parallel to the nerve. 
They are of a tough elastic consistence, and of a grnyinh or 
pale yellowish-red colour, and are invested with a distinct 
fibrous sheath. In size they vary from a scarcely discernible 
enlargement of the nervcj to the bulk of a walnut or even of a 
hen's egg, and in number, from one until they are almost 
countless. In this last case neuroma constitutes a very re- 
markable general disease, as to the cause of which we are still 
in the dark. It has already been observed several times, and 
three times in the Vienna Hospital. It has been noticed in 
such cases, that the size of tlic tumour bears no direct propor- 
tion to the thickness of the nerve on which it is formed, for in 
fact those tumours which are situated on small branches are 
relatively ranch larger than those which occupy the thick trunk 
of a nerve. 

The tumours lie between the fasciculi of the nerve, and 
arc interwoven with their neurilemmatous sheath. And it is a 
remarkable, and no less inipurtant general rule, because of the 
symptoms which may result from its presence, or which may be 
set up by operations performed on it, that neuroma is never 
dejKisitcd in the centre of a nerve, hut at its aide, so that only 
a small part of its fasciculi is displaced ; the displaced fasciculi 
are spread abroad and stretched over the tnmour, while the 
greater mass of the nerve remains on the other side uninjured, 
and with its fibre^i in connection with one anotlicr. 

Neuroma occurs most frequently in the spinal nerves, and 
in those cerebral nerves, motor as well as sensitive, which 
resemble the ner^'es of the cord : it may occur at any point 
in their course, even within the canal of the dura mater of the 
cord, and close to their junction with the medulla. 

Although neuroma, when a solitary tumour, frequently occa- 
•ions very considerable annoyance and pain, yet such is by no 
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means inTariably the case ; and in Uiom instancea iu which 
ncurumatous growths were extensively diffiued through the 
DOToua ■yatem, they had giren ri«c to no lymptoro whAt- 
erer. 

c. I hiiTe never met with any instance of auomalous bony 
substance, or M-called ossificalinn, in nerves, although the 
callus remaiuiug in tliem afler inAammation, and neuromatous 
tumours, seem to fumlah a suitable foundation fur the pro* 
ductiou of it. 

d. NerYoa may be destroyed in the softening of tubvrclt 
either around or adjuiniug them, though the larger nerves 
resist tubercular and all other suppurative destruction for a 
long time. Nerves are nexer the scat of primary tubercle. 
With cancer, however, the case is different. 

c. Cancer often occurs in tlie ficriplicral nervous srstera as 
a secondary* disease, the iicr\c yielding to the aggression of a 
neighbouring cancerous growth : and not unfirequently it pre- 
sents itself as a primary disease. In respect to the former, 
the secondary affection, — when any organ is the seat of can- 
cerous degeneration, the nerves included in it may be de- 
8troye<l in the same maaucr as other tis!«ues ; or a cnncerous 
mass, as it advances, may involve any nervous trunk that lies 
upon it. 

Wliether the nerve be primarily or secondarily diseased, 
the form of the cancer is geuerally the medullary : indeed, 
the white medullary cancer and melanosis appear to be the 
only forms with which nerve is primarily affected. Al- 
though a nerve when secoudarily affected with any kind of 
cancer, is attacked, as a general rule, in the same manner 
as tny other tissue, yet it is remarkable how little resistance 
it appears to offer to the inroad of medullary cancer iu par- 
ticular. 

Primary cancer may be developed at the peripheral extre- 
mity of a nerve, or at any other spot iu its course, up to its 
termination in the nervous centre. The former is by far the 
roost frequent situation, and the best known example of it is 
medullary cancer of the retina. 

Medullary cancer of nerve, as that of the retina shows, 
commonly reaches a very large size. Very oflen it is quite 
aluue ill the system, though uot un&equeutly it is combined 
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with cancer in other organs. Thus cancer of the optic nerve 
within the skull^ and of the brain, often coexists with can- 
cer of the retina. The extirpation of Jwtffus buldi, or primaiy 
cancer of the retina, is, aa a general rule, socceeded by a very 
rapid and extennve (tumnltoons) derelopment of cancer in 
■ereral organs at once. 
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